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(p| ':fNtjtk9.»l«rtmnmls^«m system, ^fth medifls^e &»<&s$sStb 

(§?} A communication method in an sslhogoraM ff* v 
qu*0cy division nu#piasiif5C: (nodiiwn cernmstticalJoft. 
: s^!#R) irtcSiitisss a usrssrwssfon appsrstus <1. 21. 3A, 
^8, Si Si I t, i'lSt) in wksctfs a frsejwsrccy fe8?*&fkS*t of a 
signal fftocfettftKi in acco? dasco w8ft an Oflhogonai tf*K 
queocy <fw<bon mu*j>:«eiftg ^oduiaSon system '% 
shs«s«d ssd mocfe&tsd signal is. fe-snsotflisd af«ia 
receiving apparatus {% 4, vs. 3C ; 2R f, if? which 
she mod«J&tsd signs! is racaivetf and a frsqoeacy fcarsi- 
y$dtf> fof steffioduta&on of ihs racek<a<s signs! Is ctm&tfl. i 
•to feifo'* «*» Changs of 8ts frsqosocy &a!id>^0!h d fhe 
modulated :^ns3:: : r ~^- — - s 

i iocs >•■.>:■: 



fomaa^k- If* 

:i'-K.WS::S^S:-i: ! 
J ^ . , ; ffi'isi 

|*»i I 



ns. i 




. <J.. 
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8ACK0 ROUND OF THE i W&W K>N 

* [8801 1 The present io?«rv8§» i atafPs $ a transmission bm^Mh sfmpts roMhodand a dspat transrnmskm appa- 
ratus for sn atldoqoodi frequency division mullipiexlr'g. nxsdu^lqssyatedi, 

WM\ in rscsnt years, in Europe, the United: Stales of America and Japan, ids digiMMiPo of the raley-ssion oread- 
casting is Pains sludfejl white ids orihogPaal ifaquarscy #$sioq n^S^feirig fOFDM} moduMsn system is promising 
as me rnoPutaiion system of fM dipMifeaffon 
W The OFDM modulation system is of & ««d of »r^~c^'l«rfm^l^m system a«# a nxifSipilstfy of dipM mod- 

ulation wavss are added fa om another to fe« ir&osmiiied. -Tfcs ^uadfatom phase split keying pPSK) system, tha quad- 
radae amplitude modufetSaft system »r the \%» is ami as the modulation system »f earner thereof. 
fOP1S4| An OPOIV1 signal is expressed by equations as follows: 

ilPOll first. when s <3P$K sigasj of eaod carder is <^t), !he sigoss is expressed fey th* following equation {1} : 

»«{t) * a^ejxcos^iv^^d^^niBfsich) p) 

vmer e H represents a hinder of the earner, and a^f) »«d tysj rspressnt dafa of the k-ih psfrdjsf mi have a **dsddi [* 
f! « [1| 

*s t<Wl aMsxi. *nee ths rw*« of canters «?e N'. tna <3fSM signa! is a ocsmposife signaf ol .N oafrisfa sod whan Ida 
: p0nsposda signai is p$l ths signal can pa axpr esseci fey the fcdowlno aquation [?)t 

^^^^^m^isiaitm i to n, that is, «t«1 N (which is an integer equal to or larger tdao % 
{08071 The OF DM signs! is oofssgtufed by a. time- ass bass signal defined by the aquation [2). For -wmfi** M M*®* 
pies of guard imsry-a} data are acfcj«dia 1 CM effect! v e ssmpies of data to constitute ona aynsxsf of 1 0SS asmsjiss sod 
3$S sets of symboia s;e added to 4 sato of ayfiohfonising syo^bofs to oonststate a sods* of signals of synlsois It) 
Mg. ths serias of sigoais of 400 symbois is mniad a ffame. Tbe QftSM signst is constiSotod Py iramss gspieratpEf 
3s fepeasediy. 

ISS^I Tha dl^iai osmrsiunicsiiion taohfiiqua ussnq lha OFDM system is ooscnbed in< asa;Tipia t a paps? on "A Stisdy 
m fi*5d ^ickuo tJnH osi?^ OFDM MoPutago« Scneme". mgtte ^on'yams stal, iTfc' lectmicai ftepod VOi, w. Ho. 3d. 
pp. 'Pit Afig. f95S aoP in the esonvsfjsionsf DFOM system t a irooyancy tsmSmkm of a ssgnaf to PS; 

Imnsmifted is s fixed <mi& pmvioosiy assigoad to a oo.m!w;ii«afion systatn and is not onaogsdj, 

lid^MArW OF ?H£ 

Aasjj di;ig 1 o tde psesem Inv^nfiOft tto is provtdssf m OFDM system tsaving e chsngaadts f f aquawy Pan-3- 
&?dm fe e tf«nsn-iissifer> si§net. When idafesi-Khwdth is dusngssi in me ttSflSmiSSfon stkte., a dsmoe&ifSfion Paf>3wfeith fer 

06 a facstv^d signai is changed to foiioiv Ida cdsngsrf bsfxiwidm csf transmiisastcsn aignai m a rscsivfrsg sidss. tr«ss- 
mission fredosfwy fearsdwiptd m the OFDM aystgn-? is a^essed by s ptofassk of &rs intssvsi of fteqwso&y testwesn adid- 
OBOt earners mv$ ids nyn ! feaf of totsi csjrssrs. AccoreiOsg tcs att sjndjodifneof of ths? presem invention, the ir^aney 
b<mdwidtn is chaogstSfey siis.^giog the nrtw^ cafris?« w fey the isns?vsi bstwesn <smiw$.. 

[Opt 01 lr> «5» digits! ccsTTOSiJsSfiao system i^Mng the p? «ss<d ioventsjn, the fre^usrscy ssndwkfth m&gtwsd tor tr«os?- 

<s mission ol a digifai signal can hs ei-opioyap affi-sdivoiy. Ttts bandwidth can fes bf oaderjsd in ths comnfenlcatlon requiring 
d wsdss fetmrjsv'idfh an smaga sigmsi and tn# fesndwidtd oad fss nsn-swtsd in ids dsnsmlssion <:>f a signal having a tet~ 
aliyaiy dsnOw bad^sdlh s§ an apcSd signai a«d s tSf§naf.: Fpdhdd v*deft the os<xgpaf>sy fFOpuansy Pendwsdm 
tDiM'to d algnai to be transmitted Is oajfowat §s«ff tho $s&QpMpeotmr>fy bm&ti$fo > fe» assigned PajtidwidSh is 
divided intSi a piMfdlify est cisjnfleia eas* having a mdm* bat553»3dPx so fttat different data ean be t«msa;i!.tad by 
nmM of the plurality ol cttanr'ala. Bidimc^srial <scmwt&ssS$f$i dad H# agalned by p>aans ©f tfsa pfcrpiity of cbannefs. 
in additioo, ocaipiaci bandivlpfd of soed onannsi $m be ohadgsP >s sniffed in aoeordanca s^ith tt^a anissmi of ffsaosndi- 
tso data on tne y&y to tharalsy Phange fno quality of danspsfsslPr? si§osr.; 

sme 5 ssseRiPTioN op the. t>mwm& 

as 

mm 

Fig. f is a feiook Piagsam ssbamsfloaHy ifesdsJids tts tsfsms ocs^praps*-! so OFDM coromuoicafion system 
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scatming 16 an anioodimsof of prat^nyrwaf^iom 

f 2 is a ttoc*<*agram scrssmatfca** j s3«sfe*i*s$ tf* &m&'-m§ti0&&* # « OFDM eaaminrcaSissa seises 
■according io an&ftsr amkotfirosHi of '8ta prases 

% $ is a m&. mgfsm mmm'Scm^ f^trsfeg ths asnfiprate^ so OOTs* wr*m»SH3tos aysfam. 
s accsjrdifjg to stii! txtsamer anfcodrrnem oi 1h« prssanf Jm^hliom 

Fig. 4 is a tioek diagram sdwsstioaiiy iiiasirag'ng ihe ewaii cnoiSgurntion of so «?*0£^»m s? an aotoraatie pss-d- 
widtn ehangsafeia tt&nsmiss ion system to woich tho prssant im<eat«sn is appisdt 

fig,, -s is a ferisog tib&t sr^wing oparatioo ot 8t« at rAssdirnsnt of fhs pr-sssoi io ansa whars the number c$ 

canies; is nrwsgsd; 

•m " g 8 snows states Of ?• tenancy ax^v sn:s in »•» et»bodtm@«tt of pr asant rovemson in casa wtiste r-s nuntm? 
of canisrs is shaogod; 

fig, '? is a timing chart shewing oparaiien of m&tiM&ft of tha ataaam : in o&ss wnara $%m$#m of 

^WtSffe k Ch&ri&edi 

Pig, s is S fcfcjcfc diagram seheraajissiiy ifatmtiog S: tistfa mmmm anil 1 nsad in tt^s^tmimx^ps fd fos 
is' amaonimam of tha fstessftt swii»t; 

F% 9 is a Dio<.K diagram sadamaticaiiy iiiasir sting & coding 'mi ST ysssfm ib® system noonr ding la m« smbodiatam 
#ina ptmm timttiksni 

Fig; 18 is n fcfoak £saa/am safisniaiieaiiy sisustrafing a synchronising insaraaa onii 5 ysasi in :sysfam 

scs&rdihg so Sws wr&xMtM <sFfft« prasaat im'salicm 
m pig. 1 1 is a fofedi arss/ant sengmatically iiiusiasteg syTschTOKis^ssfi 4 m$ 3§ used »» fts system 

aeasniing So lbs srdfeesdirafifit of ihs pras&rtt invantirjm 

•fetent of tt?s presonS irwsntion; 

Fig, i$ is « feist* s3it4§f*« s^f^matieslfy iiiusttafiog smt« l^sa-corw&tofi wit 7 issed iftths system swc«tiing 

Fig. 14 is s bte<K oia§f«tn 'i&hm$te^ i&M&ftv® m w&miimr$ '^vmtim #ft>e OFDf^ constr^mc^w system 
ios^iCfite systam of 8t« pmst?>t itm/tigm tssfloe^piisd; 

Ffp, ISA srsf t§8 -am a Snfog e^att $H8wi«§ ^m^ttm ®- ^^ptftiim o< #i&-OFDM cpwiTajRifiSisas $$1®$ 
and s waveform diagt am shOA'irig a fsas-ne ?§sp<sd!Vi%; 
se B§: 1 : S is abio^csliagfsm «h»t*i^)f itefftiiB^t 8. f&ttveonvsjssofi yslit «Blft« tsso^yfjicatio^ sysfgni 
Si-af$d in f-'ig. ?4: 

f% i7% » dia§fi3ffi ■sehsmas'c^iy iffysfrsfioi 8«edfn§«nit mo& fn th§ t^^tnic^o^ ay^sm iystfaS^ in 

Fig. H; 

Fi^ 58 & a fcfesfc i^gfaro: ^aff^licafff iifustfa^g: M Wf: mi% usad ia m smmitMM&i syst«iVi iiit#SfSt§(3:: So 
■ ,: Fig. U; 

Fig; 13 s$ 8#£s* tfssgw«i schsmsticaiiy iifestmt<?!§ s gtJSfd addition ur^f sssaci in the -comr^i#ai^ft system iiiys- 
ifai^s -n Fig. 14: 

Fig, as is a bisx"K diagram scMfRssicaily tesmSr^ a sjmchmnisirsf symaoi in-sarfias urirf isssa m tha ^ifl^t* 
'tk^itsv^ ,!, '^^t«id #* fig. 't<K : . 
*? Fig. S i is a SkosM alas? sal sd^er^sricaiiy iikssteiirtg « s^mros'iixttiifif ? dsf sotion m$ u sad io ilia ^mmonicsflan sys > 
f^:iitostfafasi m r;g 14;.. 

Fig. £2 H & dis§fsm snovKsig operation of an SPFT tfs.rssfo?m (irSt «s<s3 in s^ts sos^auolsatiort system isrusM^sS ift 
Fig. 54: 

Figs, and asS sra timing chstts of signais fer satplaining ops^csT $$ « dsia sootiro^afisrt unit in lh.a aotJePi- 
: 4S mmt nf ihs prasam iovensian: 

Fig. i*8 tein>3k diagram s«ha?'nafi<«ify ilLnsfratrog toe data ctsotir matsorr ynri.; 

Fig. M is a SMk diagram schan-iatisaisy iiiusttats?^ eta astsrTpfa or' a siratiil stela mssnifofihg onft io -iha amtmdro^ioi 
Of the prosssot "••y«ntfon: 

Fig. 2S is a tyexfc di&graoi schaftiaficsiiy ifias^afeng toe avsraff aamigusatictn of an QftM m&pwss&m 
$0- acwnfeg fo s fetoss- sfttwdswt of iha pt asaot ifwarsipn;, 

Fios< -2B& &M2.m at a diagfarrss for axpfaioiog a raiafsoo M m iotsiyai bafwsan mfim mti 

Fig a? is a ytsxk asgmm ssftsntaSsasiy lijesttattog a -.n^c^mim^m mi action -urn #usad in tha sysfam ■ : -ms&4> 
irq io ton asTifjnciiraent oi tha pr trssofit i?"fvantfor>i 
ss fig. ;>8 is a tspek d%ram t^w&fc&fy ■$tem$to&-ti» ov«ra'i csnfigursaaa of an OFDM aooawnissatson systam 
3v -g so e st>:i hjrroe' e^onsnv;-; of i^r? ptas.eot i'Wfc-i-'ian. 

Fig, £S is « tfipck diagram s<;h«tfft.sts;a!!y sii«strtst«ig; t?a avaf&t santrgurafioa of an OFDM cortsmumcatean aystant 
ac:cs3{*sig to a stiii fynhef emfe^trtmn*^ 



?«g< 38 Is a fctock Csisgrsm senarnetiealiy sifostfsaog the svsf8» as«%«&$:©ri art «sW»8 ef an aotooiafc 
tea?>dw8!ttte cftstagegttf « sransmasSad ^m^-kt-0^t^p(^»(t-kmf^m 

31 snews a re ason frame pa/sod sme and fc9tjs8^'fi®ffSK*^& *#$©re gig clock rats ;s sjquai to 
boa fima of ma origins! frequency; and 
$ Fin. 32 snows a fefeatten of \M frame patiost lima «na J^alraqaansy ccrriponcnt its an toemsseo' stock ram 

OESOBiPtlON OF THE PBEFEBKED EMSOSlMSMS 

180121 Err&odinssnia of the sonant s nventon .&f* nss«f deserted to batait »«s rsfaosftee to the accompanying *&w 

F t0 : HSs a block diagram scnamatoBy iSlostratms «fwiw sstsofi system osing r* OFDM 

lion &$&m m whion the fecbniooa of the pras&fl* iwarttson can bs appitad, dnd Fig?; * SA i Si am filing simr Is of 

at various podions of the system, 
100141 Bstts Dio suosessiv-aiy tnppt&d w» tstSHScrafefiied o-v a *st& Pow&stoT anil &i . which produces data Dil during 
»■ mo p«tsssf «xc&*ny a tsxa-s^iitool period eorfeepondSng to a synchronizing gymsoi p#rfck* dsscribad tests* srto tb» 
paricd assisting aiank;; for unft^mssfyca''fisrscoff«sp3f>d!f;§ tolhapaoadof 344-tfs to6?!Mb samples in each tofer- 
wtatfeo syrnboi at Vstss'vais et a frame pehod oan-ssosad o! 4® symbols:, 

fO0i§| Fydhef; ma rata com-amion unit 21 sopsxiias- an FSTs§?-^FI?>dit^tsnglhate^.imlng of the synctsronisstg sym? 
•Jsol period to otoar units w®y 400 symbols oe^tea^smiing to iho frame pesxxi 

m POTS! -A coding unit 22T oados the input data to produce coded data Ft and it mapped in two axes of S and 0; .... 
|00)71 A n FFf {(nverse fast Fearltsr Trsmfefm) unit SA regards ceded data m mi 8 as frequency comp»1*ofe 
■aod sd^as'ts M dsia into ti.ros-oxiss sigoafe R and- i stoividtogt 1S^4 sj^ptes. 

SJ A puafd addition unit S8 sdds wavetomis at to« beginning peftod <sf She sigfsstia ft and i >«dud«8 1 <&4 sam- 
ples, for evampis wavgfc<m<s of tho tot 32 san^«j, to Ihs af« <?} Ifrs ?S24 saaplos %m ptoamm 

fs s>sis ft§ «n« io »S 1 056 samples in total 

'pun) A syncnfosti^in^ symfe* irssortiort unit 25 ipmpamo siomjls R§9 and fcg having ths syw«w«52j«g syntos 
i;?s«ft«d tlwoin and sr* stored prswspu^y in a tme&t-M$ <ws^wted &y s tp? a^npia, 4 symbol a?>d &utp«fe 
ilia #igf#s : ^Si§ and .tsg atiniSfvais of m Infermsaon 

ISOI^I tits signal am of * io§enal^< mcsduissed by m orS^onsi modoiste pwmsto§ ml 8 to tee an OFD?wt n?od- 
uia&OT wav« vgmi nsvlng a imme states as shown in Rs, 1S8 and tta OFDM niodyistiof? «avs signsl is b-ansiniStod 
from ins mshM» side to th« j^csptlon sid®. 

' : T {(KSsni ,...:^<^jCia<!8i»te^^ ^ * eiecfcosciifatof ti; is ««fj!i9d : te t^^»s w^e.'. 
ipOgaj TSs tfanso^saci OFDM modulation mm^^^^si^issm&y^mtM^ ts an OFDM signal sfbassosnd 
by sn ni^c^stdsmc^Miiation ^accsssing iMi 8 at toe rao^silo.n sido to bo ouipotled as frns-axfe sipnsls B'S0 Snd 

: tho signals B'sp m& i'sg am sapisiiod to a synoh) enisallon detoctof 1 S, which doleoto me eynsHronlxins f* 

soi :^roPp esid prodticos m FST? p«ls« indksoing Ilia ita/rm poriodto bo stippSed So seoh unit. 

Farther, fh« tSm^sxis Ksg m$ t'sg are a^spilesd to on f FT uoH 3C to bo cowsded tfom toe time wava* 

fefspstg^ais into impa&xfy coniponoot signals ftl smt it 
■w -pstsl Tt» slgnels. R1 and ft are s^codad fey a ciscoding «n?t whioh produces a signal D'o, The signal £>'e Is 

ioswarmd into a soecsssive data signs! Oout tey a mte Inverse ^nv^sior; yr^st g? to 0« ouiputtod. 

|SPIS| Dataiiad oonfis^raticn er^ operation ot each «nlt are mtt timetlmi.. 

p&2Jj Flmt of ail. an i&&w& » af the tata aversion ynN: gl Is d«»^Ss«d ralsranco to Fig- IS- 

i»gs| ttie oiock CK Oijpplied; to tho rate owv«raisst unit gl is ii\<xsts«t tci a PLL/V'OC5 2l~g 1 whleb produoas a ciosK 
« CKm teavinp a iraqaansy opoai to N/G- tiniaa at tha clock <X The symbol 0 Is a snniroi ccnstam. Tbo relation of toa 

m#yl ^o#t irgquawy Ok: of tfia cio«k gansmtor 1 1, tbo siaclt frsspsacy CKm In toe rata conversion unit St and toe 

constant C3 is «s^sss«d: tey thafsltowinp spt;ate p},- 



:« CK. fnomfear ol ciato syrnbsisl:. j^i^^'^i!«^yX^^t>i^r^»te a? aJtscliyo 
samptaa. + nambat at poo> d san5plas|, (nambar of trains symbois) 



ss %<1hef; p-« aloos CK Is also inpottsd fs w FST aoontsr 21 -4, v*nica prosifcs^s an FST paiso sort ;a a f r&ma 

r stom^sa for ptoosssirfg at ma osnsmission oida Ths FSTpSaa is aappliad to a VV?IST f arm nai arsd an R.RST iem^snal 
oi so FIFO maotofy 2'5>8 to tonctiafi as a rafetrafiaa tor *s&ial&4$tf&$ ^td rsads-sp s^sreisono 
£OM0| Raad^g-o^ of data from tfra FIFO marrtory St '8 tepetkmrni Inaocatsansa wits a lavsi at an RE terminal i« 
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^nmtmmmm^x the clack Siigpiiad !$ an fl8KI«MitM Ap«iaaspp$is<3 $s?;ih« Si ferMnai ss 0P§>wtf ad from 
a daefobar 3t*$, 

The successive!? irspulfed daia Dm is awMadlnfea p$f«li«i mgmi by a &«fiaMJH*8f8is«! aortvwtsr $i~ 
1 tofos irpusad io tha FIFO aswwy wh^p^oc^te^s8fg^::Dii<Fjf. ISA) havsf-iatha sia^k periods as 

£3032| As? awnpls of she &«5d*t 59 a nd 32 T )§ now dasenfeed *wtn ? star mm to Fig 17.. 

183331 Tha output signal Dit srecfcased by tfea rate sEss»«r^o« ;«rst ti Is sussed tes srfspping fcO&Sa 28-1 &«b §2-a to 
be convartab snto Signals si p*a-3stetrn«$d paiaisof i ah^Oa^ea Toe sgf^sdyrifsgth® panodsoSffa^jandiS'Sg tb iba 
onoasessary earners show in Rg. ISA srs s«b#iM^»4ife ^%:.«sSfed®ts 23-3 sod Sss? tNs s^tsis Ft? &rtd 

td if prodaosd. ids sstedors £2-3 are* 23-4 am eantroilaa by a coiitrotlar Nwatgi: tha imittg M<n$& m iba basis 
<;■ inc. dads CK aba tha FST palaa, 

ftH34| to mmpi% 6HM !FFT transform unit 3A la now oescofcob with roterenca so fig. ut. 
i«K*3§| Iba iapiM signais 3% and 8 am co«vaft«J-«nto the time waveform signala fi and } on fhstsssls of the Signal hav- 
ing ins ayrose? .period' inciuding tha guard perioS ay a aohtmbar 3A-2 having tha timing daterfrsined fey the dock CK ana 

fs toes FSTpuiso, The IFFT transform anil pan ba reaiaad fey usifjg PDSP .t«tt8-<* - p ?as$y Compa.^y, tsr aso«0 : !a ; 
to axamjsleof t'h«#s»#$ ack&fcn «n&3S-$ saw dia«aaadvw8> tatef*«e»*dFig; t&j-.. 
rj?03?l The input signals Rs-id 8 are s^i«d to dvtay un«is 38-1 and 8S a (Sa'svjrg %<jr*s!sb> 10^ sampieaarsol 
sapors 38-3 ana 38-4, Tha aetectors 38-3 sao" 3S-4 aatact uocleiaysd signate R i fc? 1st to 1024th ssmpios ana 
s^nsSs daisied Py 1D24 safriolas In shs uftls 3B-I ai^cl SB-Slot lea&th to lOSSIh so^pias Is foe produces. 

a? IC^MJ Coossq^srrtiy, tfr« signsk; Rg and i§ how?g 1 0SS s^rt^^s-fef ono syntsoi iocsi^s tns 1 0SSth to 1 
samples, ts tiros wavsfefros from 1 to 32 s§^a$ « adtiad. tha s-aisstam 3B-3 smt sm cos^eiieo by a 
, aorrtrasar 3B-5 having the Jimirsg M«rmtr)«ci by the clock CM and ths FST pi&«, 

|'§SK5§| to assays of tha eyncProni^ng syo^feot inaortion una 3$ is ftow OaacriPed wish fafefaoes So Fsg. 20: 
P3401 rC'Ms %$4 mi 2&z-wmM®3 fey a. cootteiter SS-SMvinn tna t)m(f>gd#tas minad by tha <siosk CK af» tbs-f It" 

p8i*j|. pmiiariy, sela^o?^ 2S-3 arsd 23-4 corsroilad foy a oontrc^ar bmm t^e tifning dslam^nsd by the ciock CK aod 
ths PS T pislSa SSfact Iho sj^chronlxiog symbof aiorsais from trsa Wife SS-i OfSsS 3&-2 opiy during tour synifoaipsflodS, 
, wbiob ; ara ^ ns-sipai pshsds at ths eosTem stsaa, of tr*s ^usfd-ssida^ sigoais Rn m*$ bpnxbmii fey t*0§yard seSS^ 
tiqo a®i '3E CpfisaQua^fiy, «xg syoshfon«ih§ symfooi insar Son \m\ 2S prodyc*s fsa tifjts .w^for «j Signals and lag 

|t?#2| A NiM s^msoi snows in Ro. 13B is usod to f ind tPa presence ottha ayochrwlsion syntxsi §r<!up tm$$? Sftd 
a^y a|0rt3!:j| P^p^ 

;^prtR«!i a SWciSP syo*ol is. to daloet a ensnaapoiht of aa«H symbol e*tas% mi is oofisiitaisd by s ^av^fedm; 
hsving thft Iroqu&nsy varying ismt a iaw»sr isrnit te'egoanoy to ssi uppar M rraosiancy ot the ta«Smjs^6n feandwiilti! dwf - 
s^i ii^g; forso a>'fObcJS padad, 

JO©44| A t&st pyR^-ar part signal «s§ and an imaginary ntsyfesr pad signal is§ ot tha time wavaferm sigo^lS #S bPP* 
yarWihfesr^lr^oi§naisiria D^Aoonvsflar 81 ot^w«io^^.««>^^^proc«ssin8.yf^- 8-8^1 mw^8§«r^l r«©Sf- 
ulatw M orshogpnatiy f«odoiatas tn® analog sipnals tor tha i-aai wirfom pan oigoal with s aignai fc&sog » 
f$g^§n^ jfe ^{^issed by s iaosi osciiiator 83 and the analog signals tor tha Imsgsnafy mn&st pari sig?>ai wllb a W 
4i- pbsso-sftlftssi sigfiai d tns aaoinr sigoai hsviug tha ir^mtsf foprodwsad by tna iooal osoiiiator S3 and cssoljinas balh 
ths siigoais to ■pt$$ig& tha QFDIVi signal, 

|904§3 CksntiOMfa^Ofj *m opar atinh o? «*s f aae>Vir?g ssds &?o now dasotibad. 

P@43| First, tba signal transmittM as <iss«f ibod afoava and having tha traroa sttoctora is sapped to tha orthessonsi 
dernoduistjon processing w$$ 3. The onii 9 orfchagonjiily dartjoduiasas tna if?5i^ signal «s|fs a osmar signal ifism « vo> 
;5§a'00otfoiied assist® §S to tako ant tha ossi rm$m tsad oignai and atlnsgonally das^odafetas tha Input signal with 
tha 90 ; - pnasa shiffad cantor signal to -aka out too sfosgihwy ww» part signal. Ths dshjpdulstad analog signals tor 
tha rasi parodar pad signal arid tha irrsgswy mrrtm psd signal OrO acsnvanad Inip digilal sigitais lb as A't) soavorter 

An wemsi$ at tha synch i oalsation botacta? IS IS m» dasedbai wild ralafSiics to Fig, .21 .. 
so C0S4a| Tha orthosonaily damoduiatod dis^i si^jis FVso. arxt Fsg a;a |nptftiad tes an and-«t-^ULL dataolar 1S-1 and 
a SWSBf osioiilation unit 

Tha arid^of-hlUtL datast5f tS-i no-signal pgripd fees*? tha syofesl tsoup 

having tha trama stryctrira to datact a rough position of 8^0 synchronising syrtfeol. $0 s\at ths dasaosor 13-1 pi'ssoroas 
ia« hoginnlag lima of tha SWEB P syotjol ^#%t^'^9^,^':^Spt%^n^i basis of tha WU~Wft%&Q$®n lints la prrv 
ss dyaa a SWEEP par lad flap poisa 

10030! The SVVSSF" oalss.iistiao anil sssfcbas Wm m&&*siwb®(titi® of sa^i syrnbo! »b msexfeum *fto S^s 
SWEEP syrhtsoi sobsaquant ta tha Null symbo: *«th fofgr^safcjig SWSI3.P oanod fiag poise. Mora psr3odiaily, a 
aattom of she SWE&p symbol is pravioosly atorass t? s ms*owy *sd ma itsptsdad OFDM signal or 0 Psiraiatass with 



tHs sighai siorad m the ww y, .so f bstwhao the^t^j^emslor^iMite mswy sMffmpstem & #9 iopi^iect 
OPtitd ssgnai are eotockSgns, a ^nadsssoips^s.s is ssss^tsd fe&raagS dstroidai sfaftsms soonier 1S-4, 
fdSStl When a cowri sf the &am& co*««f iS^f^a^mft-vKHas/ewj^M^^a^s^-^otii tor ssampte, 4&g4i>9 
{*tSS$*400}. sft® barna countac feasts |s® eetosst Is asm &fid produeas mF§?f pssfsa ins&saatng fee N^nibg %xm d? 

5 fes trani& A! fha same %tm< fea "Hssm counter starts iha count s§ sg&>8; 

|0S52J Tnereaiser. fee fsaote. counter pj&Qddees ihafSI* psisa M iM&rmfe ot & pradetsro^nad osooi,. that is, evary 
S«gforti^ pomf o?-*i*& ft&ms fo:8tere»y i«Sea» #»t^<«ii^.&WGf : ih9 fefeas^eivtfiosde.fee FStfpsjistfe 
used as ths star? iiMfiQ in ms ff t yftSt 3C, fea oecedjng w«tfi2ft s«d tfte rale «wa»S6«»wn tssit 27. 
:|08S3| Tha FFCj unit 3C:^*1)fefs fea ty&tocte-m fee b&M at fm FSTs puis« «adp8fdim.th*. f OubSf "Sansterm to 

•19 affairs fie stemoduMte ss #?as ids f FO unit 30 poses' &e frsqsi«?K> cssnpenant s^aH R1 and it 

The decoding v:iiis gSR identifies tha signais fi'f sod If t?y means Qt an BOM Sepia rnathod for ex&rnpfa, to caSsu&te fee 
decoded signal O'o. 

S0§S4| The j^ie invsrse-oenver sion unit 2? determines fee operation timing in accordanca <*&i fee efos* OKr grid FSTr 
pufsas and has the codigaemm obtained by invadsng tha contipjufaftoo of fee rm conversion «?ta|t. 
?s fSOSSf 'The bandwidth of the OFOM signs! to da trarrsmiited is fwfca fee basTdwtdh of «te baseband signals Bag and 
feg. trig bandwidth oi feat^satwy srgnsis Reg mi is datam^inad depending en date c*rres|K3ndingte IhssiSfrief 
j?1^stl&S to t>% i^FT wit SA. 

jO0SS| Qp&mm ©i tfi§ if FT uffi 3A ?s now dssiCfibsd «ife is Pig. 22. Ttse sigfssi Bf 'sS tne ft equeney oo;>i- 

iX!n«s-v, is -suecsssi^sy inpy^ed in syncf -fonisn-? wirh ;h« cioc^; of a pssiod 
si |05>|I| A fim daia m&a&m s?> anpiiiijds i&vsi of a easier 0 wni»;h ss; a DC oofn|>6rse>-?t A saeontj dsta f 1 

^hmm ampiikda fsv-si of s eaffi«f 1 of a peslod W?4fS. A t#d cfe; JS dei*fr^nas an sn-^fi&do i«*s! of & earner ■& 

A ffssxiiT-uffi !*r«c5Uf!ne>' comfJorssrS thus tf^ofted ddfesrsnffts^ a fMssmam f rsqy&Rcy of ts§ fims Wavetof!^ tnat 
f«, {hs »s;Kl*'idih propasM by fes iFFT frsnsiorm, 
2S The esrfistf s pf^jj-sa by subjecting snd^yiduslsy dsformirssd a^iitudss ts> fess tmi^sfeffts are asi addeo Jo ora- 

|fS!6ssi T^a -nsm >«svafof !Y? f%iai B ^ cm stifled «tsfa 1024 sanpfes in iosai mi mto tstm$$ data is p^ocafij 
in «j*tdiwNsm wish ih« cio* «f fess peetksi i/S. that is, fee fr^osmf of fes c<fe i^r i is 1024 times 8»« isw dodk ft «* 

■M tp®$$\ tha c&fnsr idt#sral is dsfsrn^wJ fey ths !U!r{^«f s>S PFf sasr^jfes ar*d fha f FT oipok 

Odn-iar }r««va}.« N»«^«f of fFT ^f5^ss x 17f FFT Sleek Fraqu&r;oy|( 

F^ffeSfV fes teandvifldtr! is dfiisrmined toy tfm «atdaf if!te?vsi and fee nustser- df mtiw®.- 

Bmji*M^. * Gams? !»tar«! x Nsmfeet si" Csf nefS ?4) 

The digitsi communicsiSisn system oi the OFfjy rvto^a^o systas^ dssaiisad with r^m-semto fte-sssgmpk-' 
nyifsg drawings can uiiiixgs ths systf'm sod method dsssi&^sJ in SKS-pe^ing U S. Pp$m$m Sefiai So, 

46: ilsd drj Jans 1?, and Ssrisi No. 09M>3.3§0 lifsd on 4nm IB, IfBS fiissd by inveoiors iridi-dsog She 

invsfiior of th« dr«aeot SmfsnSoo.. Th» disciosur® of those so-psncJi^g appiicaims ate insorpofaiod he? oifs by rstdf »dp& 
f 0#t>*] id S«e convsrss5nai dtgifsi signet tiatqm&sfen dppamtes of tfc« OFOM mts&iafion systam, fda rm®m- of car- 
rlers; is fixed and according fee bsodwtdih isfixM 

|#t>S| Further, in Sd>S convefrsioosi tfafssrnission anparatos, wbdo fha fmn&rrifessiof! isaridwixifh is is b» tf$fcg&$,$w®. 
4$ mty padions which must fee changed tofjoth of the ^nsmissiof! skte and 'ts® rscsMds std>s, fa adders, sinso tha 
>soe:v:r:p $:da can-not foiiow tha epaoge of the bandwidtp sssfformsd at the tra^amission side., tha ttattsmiaaion band- 
widih casirpt be obeyed easiiy sod in & f>xsn>«r>£- • 

1DP6&] Aeosrdirxs to fee tm mrtowMmm of fee presant invantipn, fee adcs.<a di-awtoaefe fe ttta p?m art can be 

removed end tbero can attain a fisosj^issiors sysladi whic^j can Changs tn* baod.viflih sasiiy si:xi pertosm assof feaod- 
SB width ci-ianginp prooesaing. 

f OOgri Aosording to «no;h*r embedimam of the pr «s«> tf invention, tha stefa of fha transmission fesnd>vidth is detaoted 

• &$>«.fe«&yf-&g s(te 3«d tearidwid^ rftoste It^'^^..^e^<^^-£^il8 auiliQiTmUce^y. 

Ths e«*s3di?Wit st ids presant ib>^rfedo dsscrfeed tstfar con'ssrises masoa for cMftoiog tha fo!iaw*i§ tunc- 

t)onat porticos m- tntertocfrsd retatio«s,n.!p wdh orta saatbe? is? ordat te pmm- tha Paodwi>3tb ohangeaPfa tfarssnlissioo 
si system: by a^sans of changing the mmmc of cadtsra. 

t) F unction for: cben0r>g an sftecm<a data output panod and a If asjoancry divtsso." ratio of ftta PUUVC0 1-2 « fea 
rsse mrsrsr&idopnis. 1; 
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2} 'fim$mf&( mtt$z$p® a syatooi ampiitudaand (toning to pgp^af lf5a<?ototditof 2>§ for pyassauanc: the paa 
fm mt&faxte <«f«h ' 0* in toa <50*8«§ a^t ST; 

3} PunsSton tat arwsgtog to uppgf $ml Paquaaey to Sowar ilnift to^er^ey t$$sa. pf top toOftos S-4 stn& 5-2 tor 
pw*ft o* to SWPSF- s>nt;oi in toe syncs^fortotiog ayrabaS Irsaarttoss m§ 5; 
5 4} Purtoaa for chpagtog if!® ®A&MP$ypt^&tfmm^rtfafamm*#¥ id$ddpd ito to SWEEP tsieutejtos urtif 

'4-S N to symtottoizssfofs dtoactor 4; 

S| F«nc*x>« fat crs&rigtog to' spartan a padsd fer to^isp, ia to dsoadino. unit 2S% sad 

S;< Function for change toa frequency drvisian ?a#sf toFUMSQ and to paPod for «ik»«3>«the effects am 

tp toa rsto imrn®4®n?®e&m unit 7. 

P*§pf Further, m another atoadiatsto «f pr«§«^ j!wrt5»,-'Sjare is provided a <M& s^ara&ton tot 18 suppiiad 
with data So fee decoded ami a $awt«$«r tor defsraJntog &s state an iheirseafciag aias esfifcaJted in seemisaoa with 
do auto* si fte dais aonfirmstten w®. 

P8to}| Namaifc to 5hs antoadirnent, toe rate mmm&k>n ants 5 tosrsasas to frequency <g^feim Mo. by N/Giimss sad 
is reduces Ins date safcina-to amount par pais rime by r-i/G times Further, to eftodSva data ouSput penbd is reduced fey 
NS3 dms«u Met a paritouiarfy, after £ {e.g. 60$ sytriati data have bean ausputiad, to a^ptoff ng ss topppad tstopatariSy 
;mi ihm A symbol <festa aquai to si sum d {&t4)^rt to SA-ih pyrpbdi data as® auiptoted «ft«f m symPdi parted Tato 
operation fs mads rapBatadJy, 

the ecdi'flg «r$ 2T prepares sets to inputted data syntoais and toen produces m appiitode Mto **6 <v ditog 
■■■89 Ihe p»rksj ihsd to mi» co?;v«<sfof; wft i & s&pp«4 tempofssi %. Ftto«f, to ^dsr fo ^trd£t ib« t&focsd ttoto wawstof r« 
issvsr prepared fey to SFFT uoil aosS s^yssci by redtidtof? »>< NfQ $imss of to tosqyiwoy <xsropon«?5i to srfg^itoda pf 
tfe« prapgfscs sy«to? is imwml to 1/|^3} ? . » to© cortedw <s net msds. toe «iss^ric sxwef aoxjuftt psf syf^tssf Ss 
dhp^ed whsr? to syfttftrpftiz&tg «yp&$ grmsp tooc^yp^ed Wiit> feactots syrnfeoi grwa* 

Cc^ssq^sMy, whan- a sigssi passes ^raogft a (%%3l ps'P^samg sjnS M«t§ tosufffcidfii dy^amto 
m afiaiag unk kfi irt aansmsssaort systo?, a?e ipsrtomwjce is tS«!i®f(to?sd fey a toertos-ss&d St'N doa to r ■adueisde af a 

bS\ 3if : pii5ud« 

tlse ay««hf»fsis!ji^ syrtifeoS Sns«f?s<ifi wrto S twvm< to i^sat Sto& ff&pismy m$ ina fo«?Sf ItoiS Iraauarssy :di 
dsla to? toa SW£SP aytsbe«f fey lirf?as in ac<sxdaf?ea wito a^^pa a'tobssd*.^^, 
ito tfta SwfeEP ay«tool pato n stored t« to femmtf htekxtett- to toa SWESP cstetoiSan m«8 4«g ^ Pto Sjtoeftf &- 

fSiWPF! datoetof 4 ahasipsd to naaow toa &apar ffctift. im»m^ <to toa l«*p? fimij fmptmst ^3 times, Surtose; 
toapafiod fe>-d«csfd«ng to todacodir^ <M 2 R to ateiamsd % ^iO tsmaa tPM& 

•fSjlllj Tbs -9ffiss8va dais taSdng-to perils or ifsa raia toa<aa-<ioraatoior> wM 7 is radusad dy times. Mprs psrtic- 
yiariy aitar A syfttsel dsts havs dean tafcss to, toa tokto§-to oparatittr? is atoppad taniJa^-iiy and than & syntoai dais- 
ss aqijss to a ssjm at' (^+l)-ihi ta %«th syTrfeai data are toHan «n aP«f toa ayn-sboi fjsriod Tais cpamSon is mada rspaatadiy 
$$7$i f ssdhsf, a iraqusncy division ratio at tt?a PtL^CO ts tocraasad fey Cito; itmas aad toa oiito«idato smml tm 
ynit toa is rsducad ay fW<S tifnaa 

ISOITjI Tha abava char^ag c^araiian tsm aSfe«S rastoalton ai to fetSsng-'to putoi* siack rato sofrsspondifsg » to 

tfariarniasia'-s fata varied dus to cagnpa at the fegrto^dtfe;. pfavangan of the ouipist =®vei vstoton dua to change a? Psa 
*4 nyRto; of aafdafs ana ms:nssnanaa toa syncn?x3ni£Sifers accuracy 4u& to use of ids SWEEP aymbol tsing to band - 

widto srisnging tram and ta and iPA'i^Pdsd, 

to.^toa\ oparalioa df. another emdoPtoiant af to tsraasrit trmr&m is now aasas-ibsd. 

[Q&h] Carrsponsnto a? afi the da.r?dwidtPs to fee adbjatoed to to FFT to to frapoency santpa^nfe; ss;d|acf§d to toa 

fT- •' ;ran&fon-n ara arranged ia ba Qolpottsd succasaivs^y aa ahavvn fey Bf af Fig. 22. 
■4S |S0S§3 Accordingly f^a output m&vgmm of cmpowi Iwiag to output Imt aquas to am can da cotoir n-sad to 

piatafey desida the pantoar a? mtim preparad an tfea traasmisato!~i skfa. A ntoe for dasoaing or tovarsa-asnvarsisri 

prcsaassinp af toa aate rata is dadsoTiinad ars Ida feasts of SPa r asuff at the daciaion, 

I'dOStJ A fcandwidto chan§aaaia s-snstaission system in which toa number at oaaiafs is cnangacf aaaardis-sg to an 
a^tiaaimasit of ihs p? sssnf invantton to note aassrtosd arito saferariaa Pig, 1 acdantoasify fitostfatsrsg Ida avaraii coa- 

m tyuMm tosfaoi to a toaak diagram. . 

|S£iS3 in toe traasmission side, an otopai teratosis of P stodK gmm^r It to ooaaaafad to raapacSisfe ctoak tarmiaais 
CK of a rata ear -version unit 1 , a <ss3tn§ ufift 2T, w IFFT unit 3A, a guard additier'! uriif 38, a synatoa'stop sy>t?feaS fo^r- 
ttoa uftif Sasid m arttiogan&s maduiaiion p?X5Csasin§ ptotS^ Chaf^aPosritrai sigaafs CNTtAto CNTi £ from a cof*fol!er 
1ST asa soppfiao to oontrd irspuf tarmiriaSs of toe mto canyafatounit 1, toa coding unii £T a;to the synafaonisia@ sym- 

ss. M tos&nson urto S« raspacdvasy; fim mw&fee: *3? da&sgnates aaapecto:a opam«pn axtoss, pf to rata ew«te mi 
1 3a oadiftp anrs 2? a>^ toe syrs^ 

it»S| to pia rasasvfng sfda an output ¥C at a wxtoMie&^ikmM 4-®.oo«rt«dJacS1o:« tarnttost: Vg af a 
ear«aaiia;J ciask gansasfar IE An au-fput FSTr pf top syashrtoxasem dataator 4 ss connected ta r^jpstoivs FST torm- 



a 
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aats-of sn FFT unit 30 mi a f#« -'(tmm^wmm oolt ? An oofgof OK? of tfes ssftaga a&rifm;Spo stock oonarator f 2 
ss oaa^sOsod to r8sp8ss.sva cloak Ssrmsn&ss of fee FFT afeit SC. t^ rafetesma-sofiysfSion unit: 7, W Oldfeegoasf daraod- 
Misfi«o.procass<si§ unit S ma synchronization deiot^rA, CMr^§ssnMsjgmiSCNT£F 'foOCTSM tern a eanfeslfer 
?3fi aria s&$pH«ss la she rata losrsroa*sanva*ai^ ?» »ofcaKfe$un*2fi<^ 4. 
* A dahnsa contigyraSarf of tha %fpt&m$u^ is •>« dasaifestii wlith 

:-§!s»er.5s so Fig. i ; 

|08SS| input Sana's B ! a§ sod fsg ara sopptiad to sn sod-ot-MUU. dstoetor 4-{ aao; a SWEEP calculation yolf 4-2. -A 
8WS£P period fl&g puisa produces? fey She and-of-NUlL datacfef 4- 1 ss sappiiad to an ST :«*wv8i «* tfsa SWEEP oaf- 
auiasiao unit 4-2. RaspacttYa OfC terminals of (M > «)8#SJU. dotae&sr 4-1, tbs SWEEP cstaiatsors wolf 4-2 sad a 
•0 t'sams im#$m 4-4 ars siippiiad with a o?ocN CKr. A esijr&idsn^ puiss psadaoad by fha SWEEP eASaaiasian anls: 4-2 is 
slutted to an B tsmunai of a PLt 4-S.. 

pjoSS] Furthar, an output PSTr at th* frama courier 4-4 which sadofs f 85&xA©Q desks Oftf is supplies? to su&sapuanl 
$»• GiSte tgmw&& thar afo m$ $ V terminal of th*J*|X 4 ~E t^e FtL 4-S proaooas a signal V'C having & voslsp varpsg 
.da^ndlng os $ phssja of a signal inputted I* V farmlngi and os B fer fnim! Otarasf . 

y« p8S?l "pfea yo'ffega €&*<3fl«S dock gs^samlar 1 2 im^aasaa or daerassa& 9ta fr&psnay of trie cloak CKra produced 
tiwaby in acaordaooa wffft a maafesMls of a vaitaga of too signal VC sopplssd from tfe» %*#oni?ation dstoasof 4. 
PSSSJ A cfeilOifs eemf iauralioO oi tha r^g cowsre«<JH «n<t 1 yaecHn tf?<si «snlx^r«8ft| «* the pfsserit SRvsrsjioriis rtm 
4m<$ihm wUh fatsfsoca t<? Pig. Ss. Tho so^tied dozk OK Is syppiled to « stw^gewar t^ss PLLVCO 
Ftlj'VC0 1 >g pKsducas a <$toz& Qfas hs«na tt»e t>~ «squ#?c>' ^qyai l« H'S tjf^es of tus dock OK. Fusing, &ss t$Q@i QK Is 

as sop5SiisO f» so f iST wuf&et 14, whlcts prssiusas im EST pyiso whtc^ is a It&m mimmvM h\ gsa&&ssittg of th& ^ssos- 
missdi? slda. Tha FST pulsa fesfesihs f8T 0wa»f:i"4 ss sapplisd to W«St «ng BBST tafmi«afs of-«ft FSFO tmm$ 
1 -3 as a r «fe?enc« of rem. Hmdm$ of data from tM f IPO msBory 1 -Sis mads on ths Oasis of a i«svo| at w EE SiSf.#»ai 
:i» s^^iosigr?? v«Sh tfe« cioOk at tf>« RCK terrospat. 

I^Q^Sj A ptosis' !a ihs R£ isf miaai is susppiiad from a chansa war typo <S$oodac 1 -E Ths o'soooar 1 >5 i : a suppiisci wit! 
.®s : a souf?t«f addfass ■ valus term fhe FST'oousw i-4 and efiaog$aaOac<sdia$s aaodlflof* Irs majors?: totha sjo^f-sigriai 
CNTiB socMno* a« BE poiaa oatput o&fiod. 

|I3#0| tba iftputssit sariai dsia Din is sgppll-sd ia « astia! -la-pafasisf (S.'F) ■®&mmt hi is fea caovwted Into a jsttmiiai 
.s?9«^ ; is ft^S^ES to tim P if O msanery 1 -8- Tha ohanga-ovaj 1 1^* El.L'VCO Is sipsiisd with tba oontfol .#|hsf 
OMtl A a«o' :ar)Siigia§ a ffssquaasy division rails of ths sfaskte oa otjfp08sd in taspaosa to tha oontroi aigr«ai 
$c p^t| A« sfatinifa aonfisurafiao of fit* aodiag tialf 2T usod la %m arafeodimsat of ifea pras«ot im'stnllao; ia ptm 
Ww^^ ^^ s P^^^ to E Ths iapuftad signal Dls is sappfiad famapplrsg EOMs g« 1 and M'fo whlah tha ^gnaf 
Dii & soavari^d s^oafe at pradatarmlosd poirsts of i aad Q wm, Ww:<tn*&m of toa ROMs m arid 2-2 am sipslladi 
taaaiedots^iSaodS^, tkfysiteptt&ima Oy ma as!adamMaf^g-4amoat^i^as *m»gb anpiftusiaohaogirsg 
■: 3-6 and 8- 7. 

fWSJ tHe st§asl C^TI 0 is lofstAsad to coo*ai terminal* of ttia afaot=«ta chaagsssg units 2-6 an 2-7. A ohanaa 
:p;BlS-3:!5 f 8^^5ad fey th« ^tng$^ver sypa ccotrolla-' 2-S is swpsfjissd So iftoa saiacfeoa tas'sBij-saia of tha saievtora 2-3 ms- 
2-4. Tha control signai OMT1C « $ijppils^ fo ths &im&tfsm typQ-mfotMw &-S to cttangs tha daaodf>s sojldifleo ?sx~ 
prapsfatson of p& ctsangs psjiss. 
; ilit^3|i : ■ Signals In tha p«fiod wtmspmO^Q to toa mr^smmrf mftm oasorlbad abam {Fig. 5} are substituted «li8l: 

c "0 ' ff>« s^fectors 2-3 anfe 2-4 to ihamby prodoaa fhs skjoa;s 5¥ 

i|$#4| G-Ofififiuratlon of tha aync.OFanisiag ayrnfeoi losaftlof) aoif Sissatf In iha smixscfimsat of She pf8&a?rt ifwmion is 
now- dasaload ««fh rafsrance to Fig. 10. FiOma §• i and 8-2 aonf}"oliad by o sofisvollor Sr-S having; iha $m&g ifatermlned 
fey ifes clock Ck ms tbs FST puim aradoco Sho synohrom?.^ ayn^fecs aignals at She 8miR§ asc^Sfding to tf;a FBT pyisa. 
SiW'iaf iy, saisctors $■ 3 ano' fe-4 cont>'ol5sd fey a saoirolfar having tba tlo«ng S5«t»rfriir;ad Oy Sha ckm OK a«d ths FST 

«s poisa saiact tfta ayfiohronlssog syotsoi signaia tfarn Ifea ROMsiM and S-Eofily doting ona sc.- four symbol p&noos, wh«#s 
a;« %m no-ai^nai pariocfa id fha swrrant mm oi th« aparao' gaarO-addad tima asgnala Ro and tg. ano" oatfM ths. 
ssisotsd sicjiiala 

i*m%] tha control signs! CNT t E s inpuftM So ugpsr-part afflt&te imtimk Of ffeo. ROMs S»1 sinfe S- : S to that m 
SWEEP syntol pasisms h&ving ditfef Oaf s^ser limit and Ksw fimlt fr«oaancias af s saiactad to do oo^ottsd. 

si- l®mi M definite aonfioomfiosi of the decoding $snit 2E asotf m tha amfeodlasant of tba pmsant invantfcm ;ia now 
dsaa; :beo with fata?*noo la F;g. f 2. input sigrpfs B'f m$ \f ara aoppt<od to sddfaas tcifmioals of an BOM 2R- f and a 
clsfffe-smisl sjsfaotor 2R-3. As osstpat D'o ham th« ROM 2B-i i& swfptsftad ffsm an aofpol farminal arsd ia sappfead to tha 
diftsaansist datsctor 2 lt-3 . An o^toot of tha differential doiastat 2E-S is s^ppiias: to m mcwsMst 2 FS-a. An EIM fsmilnsi: 
of tfta .aaiis.i!tslato<; 2R-4 is suppiiod tsfith so SOO signal supplied from a confrclfsr' 2E-2 and isxiioafiog tnadsta period 

.fS far asooding 

I'COS?] tha d*;8r«nljas dalaetdi 28-3 ssafsi^atoss ^Iffarstifesf vseSor of m Ofii|iaSily Mmhq ®gm oaiofon «mpp;ao 

mm iad fey -ns ROM 88,}. and satjnss posnta of Bt a«d If tofjosrsd to iha docosfftg onsf 

|©Wj ThB *tc«««.-j«» takes ^t»»<atflfticeptll^ v^»-^^8&®^^-^^-S©0-^MEit^#-^»'<t^|^Ne 



a 



mrmssttel m iMMQm.1 sftitetesnawkah w*feh is^^agmsy-m^sslfid^ ^f PS 8& Tils oentfoftes- SB'S shangos 
the SGCi signal indicating fte «a?a ponod fcf dosodsng *rs ?«spofs;a to fho ctxttrot Sfgnsi CHTKG m #m tsasis the sloe*: 
CFrcand the poise PSXre. 

SJiBe] Configuration of Iha mta i«YS«s«o»ov^ien tmt ? ussdi k sf pr&ssnt sweateeo $ ww 

s dososibed with tSfan&mia.FiQ, 13> Thoiopu? signs? D*oiso»o»ec*fi*dioss Dsn temsMis^an.BFO^mDfy 7-3, Ahoys<- 
pat el s dsosdar ?-:2 ss cono8c?8& to- a VV£ tef romaf fcr s«^s&^ w? sfeig. Toe desoe'ef ?*S changes s signs! period J® 
the WS ss/minai cm tbs fossis of the control signal: SHTgS. A RMVOO 7-4 ef^og^ « *«Cj«s<icv division r&im of the 
cissk -|f? accordance wfjt? Iho c«*tr$ signs: CNT2H< Corssstjusfrt'y' 1h«s rnods for rate snvarsa^m'srsioo: Phangsd. 
181893 *n*» twing opoostfcsn of ffe« pal» conv<sssioo | :j^^*^:$(^64<&W8s$fcm.W!& 7 desor ib&d sdevs is 
?<j sF^owo ih Fsg & sod dfesnce to Sequsoey cotTSKSient open cytangsrsg of loss fw&ef of sat non? w slmm So 8, 
piSf| «i Fi§, 6, fiis ofCi^st* repressors the freqosnt-y* sod fds hssshoo' p0fti»« rspmsohfe so efteiiyo signal 
areas %'n*ifeois n, m sjsS L are any* poSilivs io:;sgas*e, {&} so fig. § sfxssse ffee esse yvhere horfifeor m nf >soro«f s is sst 
so tftst ail of the f s* ©quency ba^'idths to vvhlofi the tf&osrr-fssien signs! is gsyeo am usod. lb) m Fig, € shows the oase 
the oumos? of carriers is oPangod id n s>*milaf tsas m and the tsajscfeidto of ins tMMi sigha! *s f ssSicsd as eem* 
?s .pared with* IN saso of fej in Fig. 6 s>*m^ teease where fhe nufftesr M zmisvz is chso§« to t s-^silor ®m m i& 
*m&m tM bsifs^A-idih of shs trss^oiissioo fo a haif sud ths osirsSf fvequ&iky "isi sftiSsd So the imm sids, io ths 

of Js). &«offisr tes immm^o«Mf^!* to fea highs? fr(ss|ugsis^ s&Ss oso i3»«st 

|S3S2| A tKisidwsSSh c>n5: i9«!a&te tmosmiassofi systom otssctdsog to a seaHsj'StttKxSrosm ot 9<e.pr«®«« Sov^oisoo is 
oovv 4%s®foq$ mn f&Mmm to Fi§, 2 s«5«*a«8ca%-ibS8s«j§ ths esfgfaiS •ssr&gufsilso threat in s fe'o* disgrgm. 
|81S3| lbs FSTre sigosi! o? ih& &yv'50h>ortkaSso dsf<tsd&f 15 is. syppiied turn FST tero-iinai of -the -data ccrtRra^Sft 
yftsi 18 ®Jid *s «So0i: OKse ia S!4jpfi«d to % QK temkmt of &«da& ooftfifmatioo unit 18. Th« c&tpu& Wmi It otihe 
FFT yoi t SO srs ss^sged to D tsrmir^Ss c-f ttio <^t« «t?sfim^t«s?v yoii: is. Ao «i.s>4 P* of ®* <$m- 9Gttiima$m mtW 
is s^pp^sd to s eooirol ito?oi)osi d? a contcoiisr 13RC,- 

S4| Ovs'fsil opSfStion of &t s^^tts^t is no** d«sa*sf50, 

# VVoso .SS>8. c«o%*s sot to bo M/G gmss (ft-e^s sc*f#ol*»* 1ST at i ha ifaosoriissiori sid«> ai$&ftf of ^an^K^' 
tti« ■syoChsorsi-jifsg syo.feo! mngs stftS ths %fa-&$.&m$^st&1h9-V&m£s&W to ci?ao§sd to 

{Q*5!J$| Attris tfttis, tStis FFC uost SCs at ths fsc«sv*og scf^jsfciciu^te fnss^orjsy* Of SftS bss^idftt d^O! - - 

'^ifsod tjf'.t^ oys r*J5ar <jf FFT sampiss a?sj t»* ff s^ygosy sysc^ogsvaiy, 

3e Accorcfif^iy, \n» bmng ssocf foe tysrtsrntsstcj-fv gncf itoj^c-o ths rtuoitssf s>f ciasyf^s is saofsro^sd fcjf 

cfStactins tha pfositjon of the c&r&f having tn*i iws! <Sf l^&fmiix&Mify, sinoo ths oort^<3i**f*fs of csro'ss*® sapaar 
tfem tta FFT urtit 3C ths finiiog that ffio 8 is sis? f«*d rrjoy f^o osynfod an to« d& sis si IHs FStre «i§nai of Shss Site. 
: pi08}:' NamsS>' sha cfets «<sof ifrmtioo unit t § ^ssdkm «Ni stsf«s ^'SiJ ot tl^s sigmis Rf mi n mi sssids & ssgosi 
■siaicatsng shango ol ih*o bmimdSh ot fhstrarws&^n sids to that <&Mtett f SBC. 

# |S18S| fepociivo <!pai*siion -rsedas of ths syn^trooisatsavdsiostor 15, m <facodiog uoft SB and p& fata ismm- 
'■smv:Bt%^% uoit 7 3!0 ehsng-jd fo ih* mutm of sasrwrs coftmpos-KJiog to the ciiaogo of she i^st^8> af tha tfa«a?n:s- 
W sicfo in ococ-foasw vsrtS-f the oooffoi signals C^TSF toCFJTSH f?om oonfeoiiar 1 SBC. 

pi 1 0J R*fe?Tiog ocfw to Figs. 3SA, 33B anst 23C, opomfics-? affl oonf iguraisoo of t^a <sats: oonfim^stjo^ ysis 1 S of tfs 
10* am asscffeed in detaii -. 

40 pill J: Fig. 23A s;f-owo tfio S-aqosnoy disfobofioo of fAe SFFXs^ipof at iotarvafs of sootsfs of Sbout 20 SHx using She 
ftsqi&fiO? GKO of 20 SSte as fho ifsnssmissioo sisfo and m ostas*i*^a^afatheff«c*os:**cy con*^ooant of tos tm&w$ sig- 
osi fe sao-pissd at i.momis of afoot* 1# KHa jssfog ifra fsaqosney CKr o? IS MHz fif foa facaiving sicia 7m sampts t«- 
qaaoos* vah of osrriw at the fsonst^ission sida am not ooiosSdam v«tn §*ia san-spis frsquar-cy snt»va5s of mtim 
at soa rasoivisg $sm-. Assesorafe^y, fH3-s:«mpononi pSK^eas t^jres^ad 3^ y - x sppaar aHamafoiy in tm Oi«tpuf B1 off he 

*s FFT unit S iodicafing tf^o 1roqoa*io.y cor^>a<i«« of tha faosivad signal and tartheftners the coo**pon«ofs also appear 
alf«!*na!Si>' io tte sixth m& syfcseqos^t oisfpofs Bt whtcfi Mvo no saoigf oogsoaiiy. 

pi 1 8| Fig. 238 -shows too f? oqoaosy dlstTibtftion ol tos IFFT' outpsit at W6f«* of oaf no5« of aboof is Fi-k using fpo 
fnspiisooy CKd of 1 0 MHt at too tfsfsomission skis and sn «sas^a »tio?o the i?$c$t9pcf cmtponmi of tha ioc#«*sd aig- 
hal is san*piad st lotao^iSia of adesyf 20 XHst. using fhs f«s*yoooy CKf of 20: MHat at the r«cssv:f^ skfe. SimilaHyv the sam- 

# pis frequency intarvsis of cafftsfs af She transmission side s?s sot coioskloot wiffi ffts sampia Sroqusncy iofOfvais of 
sao'ianj ai the rassivsoo aids: Ac-osfdingsy, fhe Sre^enoyeoff'pooaoSs ' : i*'> *3* and tf^sfikaof tie rosaived signssf am not 
san-jpfsd sod oo-somponant pof^oos fopreas-ttsci fey "r* appssr to tho Isftfs and p-m-ious cssApsAs wfsioh havo csmors 
Ofigioaliy. 

pti%l pig. |SC sohsfoaticaSiv ^x^^-^i!^t ; -iS^s^sn:^t 1:8 tor im-Q&VQt$. Wf*stf*of the i:n?5«t -s'ignas 
«s. snoiydes cwswrt cofmspondiof to ^m$fTmk0-&^^^-i^^-^ePt^4^9. <m^smtot ?SH. Who.n fh« Npul 
sional incAidss oo o*»rpoosot as raprassof^ fey "* * to* imxo s-gaaS ss stjoesossvaiy nosnfa-f fo a osi«ft rogistgf 1:8-2 as 
:s isvas h. A v Osfasfioo gate pfodacaa ao ouf|5*A B yt^sSft eprif^nf^ §1 ffwd and aoPao^iien-* ste§es'a?«. H sod coop- 
apond to tiia data symoof p&m ist :oi*def 1o detest trss mm. shown to ^J. 2S8, A dstestion gasa 18-4 poxkism- m 



output H whgn «ontfersts«1 add stages -sad &sttm>mi is tos data syoibet jested: rosmer ta ds-lees tha stafashow in 
Ra,,23A, 

M the cssa of Figs. £SA and 2§-B. s:nse areata at: » sndj^iot;s s^ges «s. ©turned fc©m salt are set to a 
iw&K both tsa *-* dataoison galea 18-3 and 1§~4 do not ptg$^w%i3pms@m®$&&H. 
s fOtt.Sf Operation la case where ffts number a? csni»is*ssgedwbsfe ^^yrsgltenufrteof feifsm^to sp«- 
boia «s st is has bes« dasaibed in the feraeplng, 

|81 ISf A bsrtttatkfth changeable mw>mlssisn syssarn according- to s fsird am&oeSmarst of foe pt saent invartsip'"! is mw' 
doseefesa" vtitin fofsfaass to Fig. § KfasfrstiKC; tha overall coff^f*te isars&f «« 8 tsfocfe $&gtsft\ The barxtwidth 
changeable transmission system Is to change the number ot aamaas every symbol arsl substitutes a rate cooyarsfOrj 
so unit TV; a coding u«a STY, a deoodio-g unit ZKY and « fat* ioyatsa-eomrsrste unit TV tor the rata cxswsfer* unit % a 
coding unit 2T, a decodsno. unit 2R and tha ml« im-wae^cswaraiao unit 7 of Fig. 2. respe«h<8fy. 
P11TJ Operation iftgreef is ma dassaaad with fsferaoaa so Figs. S to 7< 

|0i t-§l in Ihs smisodimant, iha BE pulsa and *8 X substitution, penad. itsa parisd fee aosumulaiion and t» WE puisa 
pehad «{•« roodfties i& foa aufouffed at only the firat half of tha frams signai. The configuration is ^estiva <*#ta« it is 
. ? : s aoplisd to the sass where the aStesstion parted of the te&asmissien signal is mxffl'xd ih th« \m$-*&&®®R traasrrfe- 
alpo of the Site. 

% <5{S) shows tha state of frequency ct>-r(paem3ta ^it^,sf««iiyid«icf into tw high a«Jd Icm? parts to #se center 
01' ih« d^aones frstsyewy arid ixcsw sii fcandwsdtis. F^, shEsws giss sMe of frequency ®gtp<mvfc wrsich §r« 
divided sntd ism Hgu mi few parts 'm tt« ssnts? of ihs chaf-riai fr$o«ori<y and in which tM n&tto& of camsrs is dafeted 
*f so tost aii iiia bancsv4':df^s ate not occs^tad but psrf of the bart^tdfhs am oocypisd. Fig, S{e}. tha state at 'fro* 
qusncy cornpofianis in wtfafr 8*8 tmtim of is «teiat<sd s$ Mt # fne feand^idftis «m not occupied Al port of 
tt)« bandwidtrts a ra occupied and 8i« ohannsi tmuMt% is sniflsd: fe any of Ns^ snd parts from Reenter.. 
|OlS0} R®, 4 scfcamaicslsy ii!u«tfsf«s an aaiomsffe O&odwidfn cnangsaOig trsnomissior? sysfan-s to wbich thspresstjf. 
ln'v*snilo?t is aopiiscii 

ss |8igi| A c<ta*ii stste fnonifodng ap,oafat»s t0$ msm\m& the: use staSo of siet^rio wsvs in a cifcoft ts fee ussd 'mi- 
: #&m$iem m 'fmjtsms? fe bs usad and a usafeis bandwidth in aooerdanoe v»th the empty state thereof, so tist a 
gr^anp control sianai Si is. produced to he sappiisd to a contttsf termioss at a hmtoMfr coangeafele modtiiafioh -s^a<" 
rstos to 1 . Fufihsf. tna nwifiorin§ aoparatos 10S produces a shangsoomoss sigsisf io fee sapplied to a oostroi ter- 
tnios! of a fraqiusrisy eontmsw wbWsb qmmti* foa. 

|0t2S| tMa t^iid^ioth cbarsgoafele mocs'ijiaiion ai^arafea 1Q1 atsi thafreouojioy oonvemson taosn^saiOvO asapar^Sos 
1(32:e&n$ijfuf* \n isrge bia£*s$ fftt* fransmission sicks shewn fe iPigs. 1,2 s»sd S a.fsd fjlalsaf^d^icffh chsnQaabia sysddMia|sS*t 
assarafus 101 ©srtesoorids h trie tste mum$<w- w$ % to §$?)t$xmtem% *>rtb&! insartiori onu s wMa 
: 'ip^-c©f^i i !&«*i!(j. fe«rt««sMo« appsratys 102 oorrsspt^s totMortl^tina! moa«teii<jf? fs«w«§8»n8 emit & The soija- 
tatwsss Inclista !hs fenoison of oapabis o1 oontroi!in§ fha oftaoga exiarnaiiy 

|0t23| Fottha?;. a osiTdwidtin c^&ngaabsa damoddafion s^amkis t&4 xertds to a ffaouaswy convafslon recap-to 
afpsratus t08 a chaoaa mntsol ^m> S3 from the aaniodufaiors stats sooh as the prasanee of cartisrs. 
Pt24| Tha ftaquaficy conysrsicn reoepilori apparatus ttjs and tr»e oandwidts ohengaabia demodulation apparstos 
t04cpnsttutein faras blocte Ida tacajvlng asla shown m !%s, t , 2 sna <5 end Urn frapyancy corrvarslon r acepfion apps- 
ratia t OS car? asponds to She ot thogansl dereodulstion procssslng ursli 9 and $m baodwsjth chersgesole defnodulstioa 
■*e sposratys 1 04 corrasporsds ta ih& FFt unit S to t0« osta invs^a-aottvarsian *m 7. 
pi 2S| OparaikJri af the System is now dasodOad, 

pif 6| Ff iof to irsa start at feanamiastan, the elm-Lilt state m^sohajg apparalus f 05 at tha transj^isaioti side ismrfcm 
toe use state of si aetslo «®*a for a circuit to fea asset mi Oatarsainas a f reoa a?nay ta da asad aad a ussbf a barsdwidth in 
saosidasice wlftt the ernpty state a? the airauit. 
<® PI 2I| Th« tmndwidth to be «seo' la dasignatsd to ma |»gn*^s«fe atsartgeaOle mactulstlon apparatus 1 Si by roaana Of 
Sha atsars§o aontrai signa! Si and the frsayarsay to b« osad Is dasiltnsM to ma frssjyssmy canx'afSiof! esnsmits>i>3ri 
apparafes 1S2 by rrsesos of frts chj^ga enntrai aignai S2. 

pi SS| Tha bansii>yidits ci'sangsjjfeta rfiodii'afion s^>afaais 1 8 1 changes lha «usnfe<5ir ©I <«ss ? iars as dascf IfessS: so 
ifest tha barssVsctlh So sa asset <s sof> Furth«(, : the ffoqusancy #t$m$txl tt^«sr«is^on apparatus 102 tx>rttfo!a the ! octsf 
S0 pacii^ttion ;raqMana> ( so that the fr sous-icy m be osad is sat Tfetfs, t^a feaosmlsaicm signal having the freqyency to ha 
used sod the bandsidtjf to bo tssad Is tesnsniittad to tha facssiving aids. 

|0f 2al Ct> the afftar band, tie bend^-idth chaageabla moddiaSoo iippmtosss 104 at tha receiwno: sida deaicsas wtiethar 
m» -mtm. state oorraaponos to any of ioa stats that a* tsmm& are passant,, tba stata that only part of oanlara are 
$xmm-m$ tl'iaaporaxioiafeiy axpacfsd mr^m'me-pmmsimipt&^mt^^m^wt^ sspnai S3 £»raap«odsng 
ss to tfia dscsSed istsf e to be suopifad to tha frequeney semmfoa msB#6m appwaiis 1 0S, 

itOfSaj The f raouancy oodva^iao racapisan appa?^tua: 108 eiRaagaa fta raoeptioa fraquaasy la a«aa!dam:o with ma 
cbaoea controf s*§nai S3 so that tha a&wsfa* 1M mxrm^mm»Umwmmm m^mimmthmmim-mon aida. 
it)f mi As ooatigured aaova, mata mt^mm^^^^-^t^'^mi^mii^ an ar^ipty cOannat 3f.ftomafic.siiy aatt 
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traRsntosdats wim Shs t>-snsa?s;.sk:o bs^vk^tn cofn^sprsiirsg t<5 easpfy bandwidth. 

fOlM} toare setociteriy, usiMiy, i» 9*9 imn^^^\&^mi tim§W^it^m^smm rjmansr interval of 18 fvfHs. and 
mdmm$ toa cornered traq^rmcy sonvoiaion fe-wftfetsfeao apparatus 182 sr^ Irexscieney conversion resection appam- 
m tfs? scheme shsvva *n F<g. $0; s$ used to t^f ^tssnsy & ths upger eids by a ha8 shasrsa to ffacjuoaey 

« nmtmm mn&mmt^ apparatus f OS? to fee <^%xsa^ ^i&to sr^h^f ^e^ysftsy Q&^t^m.^@gmiiis^m.^ms^m. 
:i 02 ihsf scheme sfeae<n in Fig. ; SrbJ slab aaed to st# the. fc^aeboy to the te^ef by a half, dmrmel to be &iipM, 
So >hat #3TJ§to fcr bad SbSf?o«sfe can ba trabsmiffacf by moans of <m« traosatissioa IsssniSwki-h 
181333. Fig.. 34 as1>ehitotoa% iiiastodea ^-^!^^$^fS«t^#'^i^i^»li^1n§. $$p$t&& lOto Dafosisao sigsala f rom: 
a group of ngosjvom 1 Cto> t srkliestksg tba y$s ateta of afadrto weep bavtog fha MS«t<te : *^u8??cj' b&fsS^tofe pro sdptoiob 

?a to 'a grosp itJtoS of AMDs £ and a pn'otoy SROo&sr 1 '%%%im MfeXM of Shs pmop e? AMDs 0 w®-wpplM to ah 
and a priority aaooder 10to4, An output of toe Oft.N is outputled as a cnanpe cotofoi sigeal 1 ana Is supplied to 
e sotoasi $*ff5fs«8l to a SEL IStofi The 8£l 188~S saietosso tostp^t of tbeprktoty encoder 10§-4 to b&pwi$m&$mM 
shange sonlfei signal g.^ers all et say. one channel is emp% ar^lae oufpm sf the ORM is blgh. Foithsr, wb€»a8 of 
.any ono ehamsS & not empty out only & naif shares! is and to*otitpsjt of the OHM is tow, toe Sit. lOtoS selects 

■to ars output of fee priority mtxtiw ICto-S tobe prMjft^a& tts cMnas fssntfsi signal to The priority eseoder dactoiss m 
Oaipyf *nto pmHrmm to lb« pres«!Oc» of ih* teitmosa sigos? *« tos dfavs-'irsg amor^ fte wsptsttito ss§«afe, fof sasasspf®, 
»t;^fi: tha to%^ost signal D i L is tbs mm oi^Jist ss deeidsd 8 *8 otoer S^sjts &■ s pt«s^« s*"sb «s! othsr 

•• Ifjputo ara not present. Thys, ?t ss jLtdgsci {hat tbs ieit«i0ss oMnrtel Is ampty to d«tsmsi«8 to-a ft sqy«f»y to bo bsass. 
pit 34| &&z@njfc$ t<? tho a>T^x?ci!manto of tb<e pt$mnt 5«Wis»* aasoftoob abavs. tbsrs .cm .f««fi«8sl' fb* irsnsmisstoo 

.kj *ap$mlus in wbiah Itsa s-sambaf of wf?€*s cafi fee cfsaagad at <b§ tranamtejiao aia'a to. oh^gs 5bs ba?to>>vktto ami toe 
cbanga sf fha ftjaaoXwdto cm fea faiiowad at mo focasvtos sirfs ayto^caily. 

|0?S$| AfurSw wtosx&tiimit* aa QWU a>oduistto«syatem wNohaso shaaga fhaffaq^aayJ^acM'km! tef a tf&is- 
tvkssten signs! scco^ing to tba psasaat i^atioa ?a now «f«seafesd wttb franco to tf?a o'rswif^s. k% the ontjoditn^bt 
desa<ba3 beiow. tbs ciocH f t aquano>' is ctiaa^aa to toaraPy cfsabga toa t? aa^ansy mmt&\ Pe^asn adiaosnt aafriar^ ao 

M that th« *feeta tfaaswisaion feaqaancy bartowidtb is -ahasigacs. 

10188} ill too embodiment So bo dssof ibod b&m the- rm of fb^ do* §yppiie0 to «soK portleo is tMit^tel at tha tf s.«s- 
misaloa otoa, ond at too saoaivirig. skis too syncbronijing aignai Oatedad fosm toa facesvao si§«ei to ^ss-ootop«fo<s 
with ths tamo stoaai prepared by tr squaacv-divtoing toe dock at too t aceiviPg side. siosk ft aquensy $ tba &t&fo 
|r?g :§i# fCtocis asciiiatof is comrosao its ocsofctofieo wto too sonf^f od rssytt sad tba baadwidfb to ise der^^ietodiat 

.!s ;ha vac§ivnis side *s ssasod to fetiow taa beaciwidtb ai tbe tfaasrrsissior! side aatcifnsticsify sa tost the ti*a«smisaion 
tafidwi* is obsagacs. 

|01S^ *4ora psiiicaisriy to toa iFFTtslaostormatfbefrssaatissioasido, toen-tboaiafb detafminaa sa ao^piStsSe ievai 
si. ihe psrioct t024/(n of too o-to aatoer. in thsa aeono^icm, wtsoe toe period oi tba ctoi* supplies* to tbalFFT irss^a- 
1P5;pt Witt is cb«ft«ad r toe tooqoemsy d too s-to mttet ia sfao cbanged. tfee tjansms&ioa ba>-?a'w^fh letSefem^JOd fey 
is too maxsttsom irs^aancy of the geriaasted car ria? . 

|0lSf^ ^sraaiy ctiaoga of tos bsacfeldto sen fes ?etoi^ad by cheasing too -period a! tba feoaR. f yttbar, fey ahabgifif ; 
th-s p«s»«d ot tbo eiack. the sytntxn period is etso (totm&nd.sm toe to®m ^eaod dot® miffed by tna nuaifeof of aywfeoi 
is §wso absr>asd. 

: |SfS| : : >% tfes fsOcaivtog sale, ibo period of tba SWEEP sy-vs>» a«"d toe NULL sya*oi desaatsfe from tha t acewad sis- 
M ; m% that is, the frame p&M at m« transmisasm skto l& vsStb too FSTr psriod dati'^sd in the frame eounfef a.*: 
ttiapefiod of toe<k<ckattt>« faaaivirsg side ts oc»itf«^''to»<a^* : lfw<^ef^tc«sw^^we8fi- Thus, thars can stpus^ 
tore toe traosmteisn system wbicb can automatieeity toiiow the tomlwkfto sheagiog arecsssetng psilormsd at'Sto trane- 
'rftis§kjti skta; 

I8J40J tmadwM? cteagtog tnir>Sfr?is«ton system af toa gntors*awit is tw desrsibOij with refareaes to Rg ; gs 

as labs^aticaisy iiiysffaiias tos avasaii sft^^uta^on tbarsaf to a btoetodisigrsm, 

Pt41| At the tferiemissior! side, the cfoctr o^psS tsfmloaf of too o'ock o-sai«at>3>' 11 is cgaasctad to « e>ock rota coa- 
vafaipa am 10. A ctoek o>.rtpto temiirsai of too dock mte aes?vaf sioe btot 16 is ceadactefe to toa fospocSive ?ioektem-!i- 
aaia of too rata ooaveraioa unit ?, toe coding. a?5it at, toe if'FT unit 3A. too gumi addifioo aois 3fJ ( lbs syrscbraoisirvg 
symfeat inssrfiab -orfit S ieocf toe oftoogersaJ m<xf.yigfio«.pto«eeetoa«h : it8. 

*? |8t42| At too faoaiysag aide Iba output \»'0 ot tna syncbrorKsation dateoior 15 ia connrsctoti to tbatormasi VC of too 
vaifego oantf ot'ed atooK osoiiieior 12 . Tba output FSTr of the syfjcbroo'sssfet dateatar IS fs ocjoo-jctocs to too rospaeiive 
FST tar minsfe at tha FPT wat SC and the sata invarse-aonvorsion urat 7 Ifss safpaf CHr of too vfettsga corSf offod c ack 
asoiiiefor f® is oonoaated to fno rosoectwa efoaK SK fefteifjajs of the FPT aoit 3C, too rata inyereo-aweroton yr?S ?, 
mo ortoaeaast dam^1uMiidrs:Bfeaoseta§ unit 9 s^d ths synohronko;:;.-^. o'amato? tS 

ft? 1 44 ■ tofesa too Irerssmissjon Psrs&wdfh is onangedi- toe ^oek; : fsfa cwvosaksn unit 10 oheagss too clock CK tmtt. 
ihe stock oscillator i s to toe ofogkba¥tr^ tf^ Ma oQfTaepoes5r^1o t« bo c-baogad, Thot to, toa aioeb rasa 

■tstmmm um W -p^edyees the cla&K Cko he^ng ihe rata epea* to V ttmss? toamts of toe alaes C-K. 
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|$1-4§J Ssncs toe traroa paboo" pytse F8T produced by tft& m?« <®^s?s®n tssil f-»<^jwtt8£5 wary spusnisg of> toe 
tsampla, ■s*S- s 5$x40S stoste GSd> «»« coding una Z% ^if^TmiiZ^^wgtm^s^Mm ubsi SB, tossybo^rarrrsog syov 
tool !rssgft(g? , ! ur?« § and the orthogonal tnodulattoo prooe^stog m$ & sfakskm a ops* »^8d m V® oasis of ^ stesk OK 
and- fcams period pom FS? produce ths oaspto data *mm$ the ssmg^ mtscha8§^ is (VWj 8«se§«Ju?^ the 
j podod ohabpai to (NR/V) fern 

£8141] ?vt%m, zJttm too rate of too dock CK inpu&stf to $m PLLA/ CO f ■£ {fig 8} >r> m rate Mftwsw urns? 1 & 
sharped to V ib» rate of N?G of toe dock CHm & afso &bao§od to (V/NR) tiroes mi iMtm of ifte totsao-ib dais 
Oin is also chstogad i© (V'/MR) times. 

|SI4'?j Tfi« osso wtw© (V/NH) is *qugf to, to?" saw^a, i& isdassfioed. to ffib mM< Mm iM rals of m sampto 
to sioek CKd to jfcfc iFF? ©btt 3A is m to V2i the rntarvat est os? data is set to i.« sod tha syotoof p&m is irroraasad to has© 
tfms& 

£#t#8| Ai this tinm sSnea lbs ©artdwidm is d9t«<«to^l drt ins fessaia of toe prodppi of the mm? UMfmi &M fto 
narrtoor Ofc&rrtorsand the rcatobOf of sao iars is ^-^^^i^'&tot^^-t&irktoi^* a ttm M't^&mpfa wMro 
!V/Nft) is 1/2. 

is |t>14t| Na-nsiy, toe iten&k mis ts$> so m to {jV/Nf-i} id ts^fsfey;0fw?90 too b8bd«:dto to (WKJF} iiims. 

l&mi Cms ?«« ©t toe tertowidto oy itoonos-ig tba 1«$aeBey «s dooebhad by Oiksop. as air axampio too esse 
vvt;.fsr« t«a jm%ik ©i o&rriafs is 3 for sirnpSiticastori of description, fig. 26A ths cm\{X>m-M. disfriMes 

p? tha S# T oypyl &t inter v&te pet*a»fi t&rtrte® pi afocsyt £0 KHi ^-ssig stia traei^aosy CKd of 2S MHs as toa feons^saiors 
sicls a?Ki an wmpte wfws ihs ?faquaf^;>< cottpof^ni o? th& (ecsivsd; si§nat is satopsad at Sfitsty&ss of sfcauf SO KHa 

<?a iis^og the if aqsjenpy CKr of SO MHs si tha ras«iv(og aid«. T>ss ffsqusfisy oasoponam dteoiMtori Of ib* t«rs wavsfof re 
^ pradocaO by tna if FT 3A is ahovvr \ at the s^psi stda of 1% 2£A s sartos of dsfa R'f Mvi«t§ the tfso^m^ «em-' 
po«a!it oiJtsii«aO i« the FFT y«S SC by rscesvirsg tha OFtS^f v«wa;pfag3fad trsm She %m wsvatorm :B or tha ila 

loiittj S6S sf>o>¥s sha tra^MS^y distfiboiidn of tba fFR' d^tootat sotorvais of oa»ia?s at sfeout 10 KHs usi^g -the 

s-s it equanay C3Kd of 10 MHie- of ?fss trstisrftssipn aids a^d a« 8,«ampia <&Km-%® &&$sms$ aaotoonaof ot tho m&k6& sig- 
•«pr ia sampiad at imsryais of about 1 0 KHx «ii?ig the tfaqyaftoy CKr of 10 fvtH? at too raceivsrtg sida, 1>ia ssfooto 0- 
qbanoy : irstarvaia of ca?yi era at tba tfaoamisotos side a? a cbiscidanf *s«to tha ssmp^a traqoawy ibte-'vofe of awimt at tba 
f<sos|yao :83da af«- ooif^iooot F«rtoof, m&& m Stem *®$m® : tm>&®m!i appaar m s«ib mi sobssc^abt focaiwad 
iektti. i^ig.*?? vMvH 'a^ : s*f?s«c isoot&at, '-'io F^Si 28A stsj 288 stem's 00 !i«o.baboy oowpo«a# 

& fotS&J Tte baiid^-dtJi &w*$a pf i^a&sirsg Ofsersf sss at toss f o(^lv»i§ sida js oaw oaso^fmt 

15I§S| tfis syochr£!bi>.Si!on dsf«cJ5or 1 § s«src:ba5i ffcr tha $W£SP ayrr§>dl m Msis of toa KULt isoriod d^tsct^S 
ir&fi togiyit^ sign&is B'js§ arid f^sg as d«sa$^.{y90^'^^^>^i^tt'«$ too SWEEP s>-s>btsf with ths 
de«s$;pM$& iadiestibS the *asaptis!i imm imtwi to oststrpt »ia ffeooarsty of fha ciosfs €Kjo. Furtbar, tha syoc^oftfes- 
iim dsfaoto? 1§ pfoducos too fmnt& ps?t<3d poise F$T'0t5«?pa.''?sd Oy isj^Sog. fesr sxarrtpia, 10S6x400 OtoSiiS CKrO v 

ss |01S4| Sinsa $j§ FFT SO &m im > - sto 50»«fS®-«8w«f^5fO wre* ? ar*> ap^f&fsd by th« puisa FSTro and tba dps^: 
QKt 0. tba ooinsidSbOt pu'sa tor s. rsfef sncs> of tos ph^se costw (Sp« witb toa puts» FSTi 0 bas tba period ^uat to ?^}W 
Ir^^: ;vi*haft lh« ssfnpia rsta sf to® transmission sida io m«fgptt«d by WNR «od accordingiy wnao Si* aloes CKre is 
OhspgaiS ti ti ia fraqoancy a^yai to vmn times too w.u& i^nm^ms trepuancras and too pfiasas of tba poiso FSTro 
• :i<ld:^<^K^I#(SB^s$:^@ tn^mkkstA wffo «8s* &fm. 

4<t A oaftoifa cen%i.;rat on of ;n« s^rtGirors>?0!)or ; datosgjr is t$ «e» dascsibe^ w\h fafaroneo to -Fsg:. £?. The 

i^ttod sipSis anci ;'s^ srp suppiied to the srw-ol-Miti daladbr tS-t -met tba SVVfSEF oaiouiatsob unit t S-2, it® 
fsgg p-oisp ptodapo<1 by tbe afto-oi NUttaalaofor ;s sosptiad fotbo ST toftoioai of toe SWEEP pateuialioii 
uoif 1S-2. 

iOtMJ Tho siods: CKrp is suppissd to tog: r sspact^'O tantsinof CK tofbsosfs at too gnd-of-NUlt dpfaefOf lh© 
4S- :$W££P eaiodafios: Off 1 ssui toa ifsem zemiw 

|01f ?! Tho coibcidencs poise pfcds.scO'S fey toe cateistioti poit 1 5-g is swopiitsd to 8ft ft !«W sf a FU. i§- 

% 

|oii$i $®$m< toe FSTro of to© imm cooot«f 1S--4 whicb oopma iOSSx^oO siooss CKrc is if^yfeed. to a ©uosaoyarsf 
oirpijit «}nrs8ct«f to ffto ositpiif of toa frame oountar i^'ik'V$mto%& of too Fit 
■so |oiS§l TbsPtl t§-3 p^rwKjs* s ^g?^ V0M«j^»*-v«^i«^ vw^&accpKtones <i df :%pM$6-^i«t--- 
tfisd to the V and R terminals tbsrsof, 

folSol Tbe ybitogt Contr oisod okj'SH goboratof t2 Ib0f®st§ss o? deer eoaos toe ir&$m*$f 0? toe ctocf; O^rc prtsdosed 
toarjtoy so aoesrdaoisa min z-tm^fosis-iitt s voifsgs fto $i§o$f ¥C supfsifsd too the syoohmo^ssso dattiofof t§«. 
fftof is, in sccor Psnoo with tho ciooH t ato oopvefsioo Of too etopk OKd at she trabsroissiott sido. 
ss (Pi»t 1 Wisb tba ofxsya ptmm&t^i too o!&0* CKrc and ffsois pors^i pofea f ST?o usact at fm r oato'tog ssta oa« 
f k\s « a v. a* \ <■ ,t ^ riod ojfs>e >"t5T c-xjngod ai to® tfsstt &oiaao * sido. 

|$!&! A ascorto ajdbodifyiOto ot tbs osiodwidtb of^gostSoMnssysiasoo sptoa^ «ss.og ohast^a of pteek is aeha- 
fMbpaiiy iMustiaiad sb Fsg <o a S>io#: o^gi^m-^^o^m diWa?aft ftsm Ffg,2S m® nm dsssr iboo' btointy- 
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pi §3} M output ddck CKro -«r a ptooK osc#3lor 1§ at $m *o«g&to§ fa sopptiod to a ci ask m& ssmmstitt- unit 1 ?, 
•Ass s&Hfc&t cJ<$cs« C*W csf too cioek rats nmme^an u&k t ? «?# s^itod to too fMpssthf® tart r^nsls df fee FFT stoi t 
SC. &*i^pt2mmkxi mii 7 &M$h$mt&mMm®mm%M 

immi 1M FSX tot atjnsi «f jha date saoiir ss&ifon urM 18 is ^{^Msssihlhs puis® f Sim of ths ayrtchroaisstiao dataa- 
s tos 1$-&«5 0 i»rf?iV«M of Statists Oooffcrnation yoit 5* $*#£88$ ; <$& p^-gi «ta stitfrsg 2fc 

|91f§l As cte^f sixsl abava, wdsa the tfanstn&s&r Ooadi!tfdfe a* ths ftsoemissioa sssa is set is (for oxsrnpfe, 
%8«0' nun-spar of carders famt cha<ig<sd sod secsotdir^fyiha t'm»s!vs? ©? eanrtor is YVMF. 

{6?§£J Whab ths FFT hsfssfaf m epersfien is padcrmsd with tfsa snbjoai stock rate at the- fssegfotog side, fhss h,. whari 
tos FFT irsrjsfotro iteration is p«ffe»fH8d ss the p&wtof toiotvot % m§intsif5ad id a hafe toa natouf D'a aOtoksod fs?dm too 
a> stecetito® um ZH m toa rmM thereof oeoornaa a fe^swoiaia to wfefcfc "<F is aatatiaf mteiy FurSiaf. contrary, 
whan too FFT trgsistoroi o$>«{ atldn is psitdrrned with toa aioefi rate at ids temmten stoa feeing a half and the ciock 
rats at toe racsiyino side being one time. fcs oiitpu? D o odtatoad ftdfrt too decoding unit SB is sat id the stats feat 
if ?kj d$ta <si .««rr^s Jsasvmg $ fti$w freqys?^ 

{01$?! Accordingly, toe data cenfifsnssfcrt unit 18 a*amioas tho stats ©tfee ©u$d! D o to £at#hi the change 
?s ina slock fate at the .^ansmlesion side. 

{Si §8| Tim ctsta caf*>roi«tlon u«S i 8 pmkxm a contyoi signs! fer c^adgs et fee mck fats to &a syppiied 

ts> ths dcjsk rata eo^rsion isni? 1 7 e» ih&t ihs sSacfc fata at tha raeesvirig $kteh eq«ai to ihe cfeek -r ata sor r fespendiRg 
ta ihs change tit ihs c-»ck at fee i^asisnsis&iSf^ sscts. 

i@i fS| C<5!%^ua!Tti>< ( lha e'esk rsts saf^ss-sioh oh>t 1 7 enan§as ifte elo^t CKf c at tna raceMng sk3a tha dosk rata 
^ '©qr raspsf^ing to ths <:fes.ri§a sf th« *A f^its at tha imnssrsfssia^ side m f aspasea id iha soritfoS sigfsai supplied !»i 
ths d-siii carti1.'f?>isiion «?-.;? 18. 

{01 in this connection, by chai^ging ma ekxsk mia at \h& trs^nsmissian sids ta a h,^? : a tsitd df ths iiks ato%, 

detscSioh in the codfifrnafioti opsrsta at the q&€tt&s$8m. Vtfk 1 § at fee !'©sa>viftg sida <sm ha t sdusacf- 

{0i 71} Wsth too co:tf igyfstion aascddad above, ths €Kn5 s«d toa totme puise fstto ussd at fes rstSaWtRg 

*^ :;Skie can foiipw the dock: CKa arsi Vn» fwn» p9$)d pi-saa £§T <£m$m St th« ffanMsssias) side. 

Pi?^3 Fig, asts a bfeskdiagfSn; sciiamtiiisaii^' iNt^fati-'sg a iMtd mimMmlol s baodYedth cMngaa^aitit^?^^ 
aion syoiart? usina pha«if s «t tdaoisxAc frequency Tii*at?#odirfssni s«f 2B inciudas fee t&i$s eartversias 17 arid 
ihe dais TOrtf if Jtis&sn Urat 1 8 in edciitien ts fee opfittgifrntfaf^ ot §%2§ «nd dsac? iptic^ ot apa*aSah thsredt is dfeiitad- 
|0t?$|r The aksos sate convef^icso ynite 10 mb-i? Mm <snty feafefiaiort &r phangisg tha piodt t&t® to % *ssi?< : a feifd, 

,sa ^ fearthssr toa iitseby only the If eqoensy division cpsfatSony^t?g k^jia aidants. This s»ritlgt<fat!on iscmaini*,-' med when 
fea cioik mta Sn the f«^» *iat thtt wkith af tfeepe«c>' of tha yoitaga qom&kQ dock oaciiiato? 

H at fee f ecaiying side is nanssw. : 

Pi7^| fig. 30 sohsmstioatiy iiiustrstes ift suus^^ &and«Mci!lh di^^sW* tf aosmtesfori! «^t»m w^is 
invertiioh « sapiiso 

as f 8i 7S} A citciiit siata mcoftof in^ spoafatos 1 0S exaaii??ae fee vm etste of atec^ic wave ro s to ha v&sti- and: 
dstartoinas a -frequency to ea usaO and a usabta oandwidfe to accordanco wilts ttis m>&$ §tata toaraot stto is canfi§- 
orsd as mmi in Fig. K4, The j-oo^taring a^m«s t0§ prodycaa a change eonUc* signai St so da supjjSsd to ss samroi 
Sstmifjoi of a dand^iOto chaf5gaa^?i s^aduia^on ^sstafes SOI Farther, the rnortftodng appara&is lOF js^ucss a 
Ch^«g«t contfoi aignsi §g to be auppiiad to a contf oi tarminaS of a if eqoef scy convef sioo tojnafnisskio app«®&M 202. 

*<s pt 703 thg bsnriwsdfe changeaaie muMmoa appatatoa 20 f and toe frsqueriqr convefsiofs i? «nsmiasson apparatus 
£02 constriyf* to iasga kiosks fee ifaaamiss>Qn &Oa shawa in F;gs. 26, eod $9 and the hgndwtdto ohsosaoisia mod- 
ijiation apfiansius 3*31 carrasponds to ids raie vcstm&m onit 1 to the s^rtehmhising symbol ineariion tsait S tha 
iteaosney ssnvmiosi kansn^saion appsratos SPS cofrseponos to fee artdoganai wo&Mm praoessihg onji S. Tna 
■appa?flos«s i?ioiitoa too function tot capat^e oi contrailing ths ehanae ®tim*$f, 

m imifl Further, a fcamiwklih &m$®&l® tSaroadfjiation sftmtim S84 sanaa to a frequency cmm$M raceafion 
sippaisfes 203 a cfesriga $:pntfsi sipmti S3 ftam toa dsniodiitiSao atata saaft aa tha presama of asaiers. 
piTSJ Tdo Itsqoarsey convafsiaf) racsptiat; appsratija 303 srsJ S?a te>dwsdih shsingeai::i8 damtiduistian appssfafea 
£84 eanstiitos to iarga ^edks tos r«oavif<g tmttosm in F;gst, 25, 28 mk ami fha fsac^ancy ccmmkm racaptton 
sy^afakis £03 ct^sponds to this orfeagonssi do-r«s&ri»&jo pfoeesstos urrit9, TNa teindwktto chtiftgasbtada-i-SJdiiis- 

m f ion apparatos 204 sartaspands to tha FFT unit s to Ida rata tmemsM®msmm unit 7, 
1^1 T2| Opeiatsars of iha oystarn >s w daacrihtsi, 

|©t20| Prtot to fee s*art of ttansrtoasion.. ifa* &wwi ststs st^ntteiog stpparatiss 208 at fee $®mtki£$m sida ex&ftirm 
fee urn cteis ai stooina mm tea strcuH te&m&-W&<$&iem&m» *sq«&«cy to da os«d md a u^dto bandwidth in 
stjcardaoca with the onpjy stats ot ths ei?a«i. 
M Pi St J Tt?o bandv^'idtb id Ps ueaci is dtssignatacl, to the §m&$0i shangaabfa nxsduiatiar! mpfmsiim SO i by mem .of 
sha chaaao wm& stgrtai $fo and too treo.usnsy js> bo ogad l«s daeiasiatad to too ffepuaocy eanvesaion transmission 
sppsratus £02. by meaas of toa shaoae oamroi Bigt'Si 

pi The aattoiVisth ehat^aabia mosatate s^satalas 2Pt cdangaa too &oc& rata as aasofibad aPova m that tho 
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t^pdwiptt is ts$ ami is set fuxftm* tfcs fluency cofws>on transfRissiori apparatus 202 <5©nSfpJ$< iM tssai osasfSatjos 
frsquarw so t0 $$m$mum$y of tn a otoekss fe® Ifatpsr^ tfr be wa&- J$m< fM twjsstsssidn stgsai teiPrj: tPa 

to fee usad and tet&msfo to be ased ts traftsasJIsei to the rao#*&ig safe. 
|018$1 On tfta otfw -hand, fl>» osnclml^ sftangssfci® m^isaw appsra&js £04 ailna rgc&ysrsg sxia dasstes wrsstw 
£ 8n otrrepi mm <m&$oMs to any of las stats snat sit mmt& »t& pmmk the stats t*st onry ps*i M smttm® mt 
p*<mr% and ins ar^pximidaiy escpseied <&mm at* pm®ft. pfodM8$s th® changa sarriroi signal: SSsdFraspdodiOp; 
•ie ina dssid&d siaf e to be spppiisd fa tha fraqusney e-esVsfSfpo rwsptipn sppsr aius 803, 

£6t34| Toe it&&&%%. G<invsfs:<5f) racepgoa apr^mtus 303 <M«g§a sha traspancy in aeeordanc-a with tSe 

chapp? e&ftfroi sfgaa! 33 s& lh»t jfts $^&t3$us 201 esKt f«eafv« $^^%%KRMettt:^Ri^l^» fse if#tsrt$$s<ep-$sd|& 

*'<?■ pISSJ AsdesOfidao' aPova, &e?«-t3sn sffusSurfcths sysferrs v^icft^OfTiaticsSiy sesfsh &m w^nyzhtim^mtSim* 
forms data !raosnt<ss©n wild ina transmission bandwidth «o?*6spoddtttg toihs arr§% tsarsdwk&h, 
pits} Si st-sows & faisSSoo est frsa 1f»m$ parisd snla is c«tss w^ssts thaoicsds: rata is set to dna tirw^d ths tra- 
queasy eofrpanant to this aasa. Further, Fig. SS shmva a ratetiop $ #*e f?ar«8 period in case «vnat« ids sfosfc rate 
iSsrtoraasad arts' Sha treqoancy eon-ipananf in this caaa. 

Is £01871 M dassriosd sbava, wdentba a?oe>; m$ is radaoed to a ; NJf, tfce ffsma pariod is sscsssssd to tws Iktsss Im 
ftss-^ifsncy sssfsM'idtb: >& mkxzeti to & h«(f. 
I^iSSl Ac^H^figi^ tie feamMdth for «af? ati;!s$o: k ^» sass at f s§. 31 artd m$*( ch&mBl cmitm 

NaMei^ i« fj^e trsnsfnsssisn syssw shown ift f 30, wt« ssn b«co«tfeinsd fh§ tf?iqysfic¥ aawa^SsSs tfans- 
ir^issjon apparatus. £02 and ths h'scjisency wttmskxi m580s#t ^JptSssfes S'tB vtihisfi can sfertge tselisj'ss-snfecian «?5d 
fecaptian ^tj^nciss «s a hafi «^n«i unit. 

{01801 fH4. ma band*'>cith c<! ona ehannsi cm fos «f>l.*sd fes $&ra% of fc-snsfni&iicsos. se 8«it » JmrssmiSe 
sion isandw^f; can ba -yPzwJ- ^Sffsctivsty:: 

|©1§ S I Aft<;ofdifss to «B*J0fi8frs«ot csescabgd $xm< 1h«f* ca« b« f asiixsd the sysism sn which tha siosk f8t« ■.fijgft 
: M Ohangaci as th§ ■mmtm&m <ad» * Shamtsy *aoae *h» bafiiMdtH an<s ths f«a}iving std« e«f> toilew s\« &t<a>x5i> 

fi^«ti$ 

§v- ■%■ A sc8?i|t«#S$at$98 -mftwi in an orlhogcioai dsvssios dtyittpiasiog .*t»et{*Sto «o?twt^{«c88«i. -$ysi*s, 

: #ffipfis!i^ Ihs steas of: 

cfisn§* f >§- s?1 a itarisi^ssto apparatus, a seSiog of frequency &aocswi<3tn of a stgnaf w^ico was ^.odiiistsd s»i : 
•#6e«»fls* vflb W wtoo&tm tieevmsy Vistas muffipfe^f n>odutstion mafhod so s prseiatsm^sod feSOd* 

feSif'san-iftting tuiid m$3;M$d ^§nai; -srul 

i *s :S fscsMng appsfs&s, ssicJ mssioistasi Mnsmasisn signas srsd changing a satiirsg at damodaia- 
Sep f?»q««r!cy txiodwkJsii of ®«d t acsivad to Ma* ttia etega t$ s«so ffsquaocy tsmktitffo m said moti- 

my .. .. 

£, A <5ommyr»cstioo tmt*to$ according to Qmtr, 1, v^f^n sstsir^ drntvys Hi mki ItuqimKtf Pssadwidth of m& 
ma-SyiatsO signat ni&Sa »y chanpng t^s r^ro&a? of csfpss?! of ssi:^ tmrtsmfcsiort signal, 

-A <xsmmnM^km. m®%& soocsf^og to Ciatm "2< wtssroin safe chanQipg mp d m norf-fegf «f mrvm vxMtm to» 
M slapsofe. 

cfw^«ri§ m of ippvst ctats par arsS tima irt sasd tr^SR^OQ: apparattis; 
srta^los «»• s^aot!^ data period of s&td modulated asgrsai; 
cbsnss^g. a pattsrn oi a syaetirsnaii^ sigsmi added to ssid moOtitatad sigost; artd 
cftss§tfs§ « trapsmfesioft Agassi tel to ?^tisf>< a transactors soncstgsf?, 

*k -h-mmmcisism-m^& ssasrdsrs^ is Slssm 3, c«fTtpf)S!«g parferms^ m aoeorcsaapa wan ttia ot^pop of fha 
tmtim w? carrirjf s srs said Ssnsrnissiion ajipansfes, tnp afspa Of ; 

•m mmmg a ref^wtce sign* fsmsm fer synchronix3ffsn4®s^ip?tinsaid recslvsng apfrnttm 1st cfetactthp«>'n- 

ehroniairtg signal from said rapeivadsSgnsif; 

chsngipg an sftsafrvs datariaripd of a stooai obtasrtad 0? Peasdfng $^m&&&$®iak «rsS 
ePa;s§ir?§ a Mag-in pariod of cfefe r:pft^x)nts« in said effeetfVa dsla par iod. 



S. A mmmmmmn tm&m ■aw&mas ta CSaSa 3, wtmM $wtm. oi maist U from sa*cS 

f®g«i«sds!§?>S! ana whao s! ^^M#$^^wn^#wri^%t^n^^ aaafaasf sajnst to? ifateai^QOhaaga 
a* s. »at«f arses siansf pattern flgt ayftA^iaatian <S9?ssSi»t? ifj ssSd res^vssig sppasa&iS, afca«gs # sa effective dais 
agaaa o? s signs! abteed fey damferni said fQCswaa signal m& change of a t^Hrsg* at aa?s aprsjsaaW 
$■ in ssid effective data pansd is s*sxf:««i 

S» A eomrminicafei saaihad sfieardiag fa Oaire fel^f ^nfpfi^# |N« staaaaf: 

pfSdueing a %m&$. signs: far chsrsgiag jfse af Jraqy^f aaadwkfsa o? Md^m«^^-^$#» 
?>:> da! araarssd a«i-xav.a;h ; Mi 

•chaRgntg. im setting of «aa.asnay bandwidth d said signai atsdaMad inascoaianca wsfh ths orffcagtmgf tee- 
a;asney dvisiaa mti&t®iim aiodssfetian method id aedfe^s^s^iih said coaaat 

t. A cdaminieafian fhsthod according to Oaiat i, whstasa tna setaag eftaaaa #f said tss^sn^ danitwIdfA af s&si 
•is aiadyiaiad sigfisiis fiBcis by changing afrsfcusacy of a etocfc j« !«8«&»r»$sica apparatus, 

a. A eoainxinlaxiioa m®*& issspc^ to Ciaim 7, wN&eav iha setiina. onaaaa af said iraqaanay bs^idtn a? |sid 
niadsiatad si§aai is daisdsd on the M&s of said a&&*sjd signa? and a ttaqaancy at a sigmt ia said resaalds 
sp^arssas is Ghaasad in sos&fdaoea witn the dataofad fehsaga af said fassdsisoay bandwidth fa f hsredy snasga said 
&s 4snxs<M«iife« frequency MfxSmfflk 

#i. A corWM^ftaticm accosting to Q&m &« worn" sips said madaisiad xignai inri^fas $ syashfanfcsng signal ana 

askf syre^iwte&g. ssgna! is safaasad k<m sa$ »■ pasa o? aa^ daia^d sys^hraossi'tg signal 

|jak?g c;c»t§ss!rs3 w$i a phssa of ^ f a^faaea a;§na! pfaj^^f. w. §ta basis at a casrant dock m said rasa^ag 
#s s^aratys so taat saia framisnsy at said aiaak sigaai ia said recaiviap appafatas. is ahangad '«\ a(psrripsa: 
#a#a'iitaraa&a 

1& A,eaasftapfi*;atian msJhaa' according is Claim ® : waataia a?haa aa iraaj-vai feafwaas «3jasaat aaaiarsigpiass alsaisf 
aj^aXjiatssS ®grmi is shsagad id aacofdanaa «*'?ta a^-a e^aaga s>t aaisS ffaejaaaay af said (ftosk sigaat >a said tfaasfftfe* 
se sidfi apf jasalys arrf said ? ssaivad slanai is dassKJad, aafeiaa a^ sakS «a»tia?' sig!>«is is a'a^satad aarf sv;3id t'ssquadiiy 
o? sa<a' eiisck siamjl ia said s-saaiving ajjpafataa ist^atssiSasi aJdisafJiaafsaaiTiissi&a at aaid asfdars^aalsv 

• ?1« A «6t f>jtwf cat soa tmtm sacc?diag 1a C asm i a, vhmmn sasci -cftsagiftg atss.v af w$ tf ©qaaaay of sad aiaak sigaaS 
m mk$ faaafvifig appa^sas idciadaa stapa at chaagi!-^ said ifraqaaaay ay s first eiasaga a^au?a and a step at 
dS; ef^ai^ifig said ffaquaacy dys saeood <^n§« s«noursl aa^fiar torn sssEl1^fi*»8fi§« ansowrei 

IS, ,A eaa^rauaicatiar? mataod aacordias to Ciaim a. aaa-$}as««s aoaa aiiiag s phasa of ssicf diack ssgaai '-fegatttar wita 
ths £hs:"-3« oi said 'ftaqi*ar,«y at said ciack S)§aai ia said waiving aspafattsa. 

4S is, A ca;vs:-;>uaicat:a« r?^ths.xt aacerdiag to Csaim ?. kmfr$rmnw~i$m *a steps d: 

pfadaairsg a oonlfoi sigaai tor changing said aa^aaaay aasdwidth of said signal ta bs fraasnTitSas; aati: 
saaanina said saaiag af aaqussicy bandssKd^ of said slgaaf mtMsteti wm ata artixsgonai fra^aacy dMsiaa 
rau;t:p;'«sir!9 sricx-tuiasio:- jiiafhod «o &cc:x{t;sf,ce waf-i said cosaroi sigasl 

14, A Caracas aaasa a^athod acaatdiag to Giala? 1, whssrsin sajid arg>©gisf?ai *r-e^«aaay divistcsa aJUitipiaxsaa a^odaia- 
tida sysf sa> is a digitai fsy,xf aistian systaro fef at isast aaa mm of mrum fesllxs a qaESdastara m&fcxte* modaiatiaa 
aystaas. 

se A aansrsassiad asathad id aa art banana* a aaaarscy divisian tay Waslag asopaiatiaa aa^ytjuaicaffaa ay$taai v aam- 
pasiiw :h& !>!«{•=; at: 

ghaagi f«g a sstsng af fraesaansy bsndwiej&j of a aigaai 'which was a>odalstad »a ac«a'dtax:s with aa arshasaaaf 
it&$?smy aw» musti^a«A$? rm^Msan : Hse{fx$ta#p*'^te^^^ aiiaaafaff 
j5S fa sssd i ?5s.58ieatian t f&%m fey taa af aaffiaas at safe' s<aaai: sad 

aaas?«iaing atsid e^a^Mj^ si^af 

1i, A aaaa?n:ssia^ a>athod as«£w<Sng ta Clssm IS, whaf'aia Said snang -xj sfap at asst meekm af w ;ars in.c?ad«s fas 



IS 
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steps of: 

snaking &a : smsudt df m$m dala per i^ft times is^ss^ fc&^ra<saicn apparatus: 
sharing an af&ciivs data jserfsd s1 s&d nx«Mm®$$$mk 
i etwicjing $ pgilam as & spcfsmfsss^g sspal ■$S^^.p^pp^^^^- add 

Shasigirig § frariSofiSSiO s<;g«sl te^ $©-$«Hsfy tt-^^^iin,i89^^^>.:' 

i?v A SsinsftifSsisn dtfc&ocl ift fa* .or^^E^'t^^W'{^^::rrld^i^^:^0^to isst#(««^toi §^8tem, asm- 
pns;*g tss Steps of 

changing a frsqasrssy bandwidth of a sipai ntoduiatasl m sccofdsrass with an adhapr&i frequency dhnioi* 
rou$pf©ssng modulation msthod to a pf^atatfaipad Issds&fsd&s wfifiin a bsndwldfh aiiosafad to said 't$M#& 
aatisn system by changing a fresjusncy of aoiosk signal ifr* ^daaasmissipn appars&s; and 
transmitting said mediated signal, 

■is 

W, A tacafeing m*»sad in &n ef^ogefts51?aQSies-icy division nidipiasiss mediation c^rniinicaiSon -system. e&<r>pds- 
kt§ fha Steps 0?:: 

f§C&^ng< i» a fsem<in§ apparatus, mo^ftegdria- ft&$me$ dm&icn m^ptesmy asc&usated aortal taking a 

shasgirsg a daroadtiialion fraqosaey fearKfwS$H-Qf aiaid rasped signai fes fpiicw snarsga a? s a^umipy f^nd- 

a* modulated $&mk 
said cfc*«g>«s stap of said da*n©dyfa$on fraquancy tsm&a®® h®®w iaefudmg the step* at 
Spangly a ratersneaslgha! pattern for s^wonias^on d®«c«!on In said racaivitt§ apparatus ayn? : ' : 
# shtsxfo&H) sigmt from- said r«csiv$a sigfsa!;: 

Chafig^g an arteefMf data parted pis signal c&tatesd by ddd<Kfing said fPOWPd S<gMi 
chafing s taKteg-in period .of date a&nemm in said aftantivddate pancsd. 

%9> A fadaMng .aiafhod aecoiSiiig to Cfarm 13, inmsrasa tns aums*f of caviars Is dstactad from saxt tw&tiwi 
3*5 when rt is dst^ad fnst fha oumdsr of osniass sssnan§ad, a contra? s*gnsl for (ndicattag chains a* ssss pstefaaoa 
signai pattern for synchronisation datactipfi in said ra~aMng apparatus, ehanga of said aftaaaVa data pariod 0* a 
signal ndteioad by' daoodlno said racked signal, afid ohan^a & said ta^ng-frj earsod sff fha dsta c<5mp>enant in 
a8aciiv« dats pan«d is pjcduead, 

: * fgoaivsng mashed m m oftK^onsi ffaquancy dMsion m«!ttp!s6dria moduiatson <xm®#te%£m sysjsm. oofspris- 
inn ths staps of. 

f0#«ng> ; in s fsdaiving sppafatos, an orts^og'dnaf tras^ncy dmsion fm^SS«^g rmidufsfsd aigsai having a 
snsngsd ban<5>v:dtH; sad 

'4&: sharping a -.ifsmcdtjfsSon frsqusrtoy bsndwid§? «! sssid <acaivad signal fa foiiavs etisrsgs sf a Ifsq^ncy baM- 

width of said modyistad signaf: 

sgid «haogin§ aiap of said d*n>od^&tion tf«quancv t&ndwcSih tuttnar inciuding fhs steps ©I ; 
dstacting a synchroniswn a^osi fion said rasaivad signai, aomparing a phasa of sakf da^ctad synenfonf?.^ 
isignai with a phssaof a ?sf*mr.ca si§rat prepared an tha basis -of a current oteck sigrsai in said relying appa- 
*.? rafeja and eharsging a ffaqusncy of iha -sfosKsignai ® sakf raaaMng sw>a»»aj& in eseprdanca with a onasad*- 

fame®. 

&%.< A facsivirtg masftnd stssx^disg Is Cislm ao< wdsrain whars an intarvsf b&iwsm adjaeafrf saniar signals «f said ms& 
iMmi is ehsnaea in scssfdsns« wsfh cNt^ad's fra^aney of a ciocs signssi 'in a transfi^sjoR apparalns, 
rn of sasf samsr sign-ais Is 4tto&&-*im aaM%aJ?vsd si^sf is dscosfed .arss sa«j lm$tms% & J «^ 
Siignai in nscsMfjg. appaidfi* ia PPfit.^iad to di^sdvg fha ©mfssion of sssd sa<nef ^gngls; 

M<-M onn»gnnal fraquewy-dwsHm mdSipia^OS fTiods^cn <5d^5nsj«ieaiif6n $&wtm& «onvp-ssiag 

m * frsnstr ssJcfl m»atos i 5, ST 3A. S, B* 1ST) §sr ^hans'ds * «ttins a? fr^Manc-y dsnd^sdin a &®wi 

mst&M&i in aassfdsosa ws^s aan*ogonsf fraq«wdysfon:fm<it© ^Inp nk^Wien. syssam ami tfansn-sit-- 
tn.§ th® moduiataa signal; aad 

a-?#«Mng appstafws (9, 4, ;3. aC, 2P<< ?. t3P<} for ascsfviog 5:a<n modMtafad signai and sharing %4wmti$~ 



tetm fwiusftcy fcand^df rs # t na tmmm asipai fe Mm *» ehajsgs $f Sftsd ffjra#toy oandvsiato «* sskl 
medyfatsd signal- 
US, -tot opfa3$omt rdaqosney i&mm W0j$s$i3 wmmmftm%^(Mm&t;m&r>} to £;&--n gg, com- 
$ -efsssig means t>JT} to? changing tie mittmtS.mtkm^ m&wmmi^^mi» tim^tiwrnm® 

M. Aft- athogcrsai frequency $vfs<as ft&ls^tefeg *tKxte£B£oa .cemsstfSGStes -apppato- accsfiteg. fe- Gate 
«twe<n said aar^sssoft ^s^ratas compf isas a data ^t/^wm^m uoStff) lot cowentog successive? 

?s dafa snt© state a/mngstparit of ttmm- tell nMit«i % a pr^atermlHSd poftsbsf of sys^bois, a ceding m& te 
«tsfeg s-sagnsf w$0tstS it$m ®M data *ste eowtsfeR itefc sstewsg Fourier ffdftsfbfrp m% (M) fa' ira.M^ming 
ssdad sigrsal int» » iime->st;<f$ dasa signal >« syrsc ftronp vn®. s-yres&i inssdkif? yni t {$) % Insar Sifts * $y«6h«p5istrig 
syotixsHsdO ftw inverse Founar fransforrfttsd: signal &my ptadst^^osdsyrr&al pariod,; sod art ertftogenal modu- 
lation r>ax : e$gir^ onii (&} fef ftxsduiating saki synshraoislng symbol a^sfj^sSs^d, said means pstj 

f s. for. changing She fwsdar of samara insfod log mmm & oiwigino m fepul dala amount per \&® lima m. aato data 
m^«sp*s«?fefl u«A changing m afts-saVa riatapoftod of t$$-mi&$m& stgfte in mki ceding cnii, and changing 
a patian*. ofsald syac&on&fcts sytrfeo* addad to tfra signals fft ^tds>l^*ronfein»: s-yerW Merflsn mk 

Aft Ort&ogofiaS teguancy division rnuftirie»ng mts&idstkm s&mmtmkMim :&$®t&m *sws^ to Gate £4, 
»<ha?alrs said rssaivSog apparatus eornprises an c^<^h^.:a£»)^Mcn pwsss&s. t$) for odf^Jftafy 

%;j««sy-asistea ssgriai, a decoding L^tt (£B>tdr dscedifi^ tftfe Foxier -SmnsSjrmsd signal, sdsta rate Jrnw^son- 
v'Sfsion um (7} ter csfsvsrtirjg ffts daeoded signM auisc^saivfe data, $ $yr«rirewatidn rJaiectsdn mil (,4) tor 
dslaftii?^ a syf!Criforikif>§ $$tmsl Uim tfia f ec-aivad 8i§r\a^. ; and a csiftiroi uftsf fJ3R). *ftfe;ft congas a »afe#ft of a 
If rsfsrssita stgrt^ kx dsf ecfiQ« erf said s>whfWi^ aymbof , chsftgas an etfsclivs: datxa p«j ioci <sf the dsjssdsd: ssgftai 
*rs SSsd deeoeiif?a um and efsangsi a ta&t^sn fmk& sy? data $dm&m* ift ssitf data rate i^v«rsa-«^8rsisri mi ' 
ts ^«dat5*s s^ft ensfiga of tfte ftwrpfeer of «ar«sira « ^ trartsnr^jr* sptparatys, 

26. Aft : ^.?*h8^6it^:.'^8Cj«eiricV dsv%io?i rftufti^aJesftig ?r^«iatiO^ oowftt«r>^5sfion appsfssttos . ■sccdfdSrsg to Ofesni S4 ( 
H- wferaift said recsiwrig sjSparsfu-s comp^sss m oritxsdftnat tim(*)$vi8®m processing urn for oitft&0o«<% 
.2«f>x<dij!&iing tha racaivsd ai§riai< a ?®jt\m temuiom unit (SCj tor iraftstdrming tha da?ftc!0'«tat:«d signs' into; | 
quasoy^asjs basg sigoat, a daendino unit {SB! fs? dacftding »h« f e^«f tcmttomyS Signal « <M& rate imm&sm* 
««stonwt^t (?) !s? corsvastisig sfta dacssiad signs! into sac«assiva data, $ ayncnron«;ation datectiori ynsi for 
dstafttjiig a synchfSfsaing ayreftoi fexsm-8*8 racsivad sidn&t, attm coft^msSOR ufiit (18) for datacting tna mn*fc.«f 
3S of esTftef sign&is< from >h« Fcsyriar ft-ar^fefrnsd sigsai, asd a «os-;&oi unit (13BG), which pfoducas & coniio! aignai 
fer stmngii-sg a pattern st a fefesfic* aigsx^i kg- ds^aciion of said syngrssonkirig symftot, cnangsng an atiaotiva data 
oafish 05 tfta d*x<d«ci sigfiai in said cSaccding unit,. ar>d changing a fa^ng-in pariod of data eonipr>r*anf in said data 
rata invafsa-iJOfis'ar&dn unit wftsn said data wftffmstim u? -it jfeJocfis that the (wrttm of smim is <5iiarsgss|, 

■SS iArt ortftes&nai fssxjosfssy divisiors mu!f&&xfft$ moduMiori «oirsrf!ijr;io3fiftn apparatus according to CSaim or 

wh«r*if! said tewwisa appsra&s furfftsf «ompri&$ transmission iavsf changing maans (88) for adjusting a 
Sayai of f no transmission signot w accordance wits t ha of tsa rw&gr of camars and changinc- a gain of said 
; -m$t® oi'sif or sjaid irsvarsa Fssufts* tfajsfai-oi ynti t>y an invsrsa mrrMf of a vatua mylSpilad by a aquara met of a 
amx®* m% of the mjrnte :.>i tmlim w& «^ recaivifig apparaSus furthsr ajnrpriaas reception favaf otmnglftd 

•48 maans tor ad|yssin$j a faw»f of tha tacaived signal tn sccoiwnce with tfia oha«"iga of tha mMm of oarrie>~s and for 
ssna.n§irig a gain of saki F^isi«f transform unit or said d«oodtr!& unit ijy m W&m riomtef af a *«fe«. muttipiiad by 
a asqu&rfc root fft§ cftsoga rata of tfta nwsb«t cfegtrfefs 

f§> An ortiiogonai 'fraqdendy division oiuttipf axing roixidl&tksn ?S)n;nXinlcatinn mgwaim ascordiftg so O^m SS, 
ss >*narairi tne chsfiga of the oymfc*r of oafrtes & ss 'titw&t ovary symbols of s;3;id saodulafacJ signal 

An orfnogonai fraquancy division r^t^«^'(r^^(M : €C«»R«intetd» apparatus; accdrdiog-ie Cis;m S2, totn«r 
cdntprising a monitoring apoaraiua (106) tdr oxsoifofing a sisis csf a eisfttdiorfsstisft paid and pfOducifig a cdotroi 
$ignsi fer changing tha f raqyancy fcancx^idth of vm sign-id to ba tansioittisd «ncf said transmission appafa- 

m Im charges th« freoiiancy Ssanowstr^ of tha signal mcdulsssd by the cviftogonsi fras^swy tfaMoft tfrMtftoSng 
mcdoiatioo system io sccofdsnca with snkf oo«trpf 

3d, An or shogdnai ffgdddscy dwaldn rTioifiptaj*!^ oisddiatian mmwmtMm apparatea aoosf^lng so &mm S2, eom»- 



1? 



Rising msaos for sasngina tas a^aa^bamfwidti fey ftfrangfaga fcsqaafwa! a toaoaaigoat assa" io satd tosaa- 

31, «n ertoggooaf to'scpsaoy &*iMm maapSaxtog srsoduitesn saaws^tosn «p^mtois aessraSng fa ©aids 30, 
a whsm^ said aaosrrtosfen apparatos comprises a data rati£ SSQi^^si^ SirSt ^ 15 ^^!NP@rtio?g sueaassivtoy inotoiad 
date tote data aasogemstoot fmrnvteii c.c«sStyi^byaipf^«t^mSfssd: npo&erto syaixc-fs, a gbs$g%.wM (21) lor 
coding & sips! mp0&S tossm said dats conversion wa^ •«« swaraa r^tototo {rs?isfe?m usto (SA) for fear*sfar«a!t§ 
iha sodad signal info a tl mtoa»& isase signs!, a sj^roajasBg w?*o®i tosediea mlt {$} tor tossrjirtg a sy^ahasntofto 
symbol 'm& ®$-'mm& Ponder- transformed stonst m&ypw$mwkm sy«*idt iasrScssJ, asd-aa aftK^oaf mods*' 
■as :Ja«of) pioeasstog «ftjt m far oto-agonaiiy mo6^Mmg said; synefcjwfcsng syraboi snsartad signal, and ssso" mum: 
■tor changing tho ismmmy feandwiflto Insiudss said data rate conversion tsn*i asSd coding unit, said ttmm Potto&f 
$otwm$m uait, s&fd syncftrarttsirtg imaMm unit sod means pi) for slanging Wat>«C3ysr?cy of tha stock 
sigB&i syppliito to aase orthogonal mosaiation processing 

■;s §2, &n adbcsgorsai 'ffaquanay dfcisim rnolftpto^ng raosJuiate sorcmin»eai>6f* apgar&fus aaca^ng to Cteto $■% 
*$mm said facing apparatus axttpfatss w orihe^aasl dra^aduiaiian arocassing (SJ tor orlhs^onaly 
dsfWEMsfing the racssvrto signsi, & itoarter fesnssifccm Unit tor tr®sstofit!i§ tha darnodultoad slgrai toto a 
qySrtcy-su* bass signai, a dashing uoH (2Bj toniacadlag Foartor franstenaad signaf a date rata irsflssstooa* 
wraigo ■■■■(&»$ {?} for s:anvstong toa dscodad signal toto surxssstoe data, a tifmxmttoetim $me6&$ unit (4| tor 

at!; -rf^sfittrig a syft^»«oi»&>s syit^a? tern tft» ressived sigsiai, a da^ ao^ifma^on unit % dating &ww <# ih?. tt&>- 
mmttf bmtoa&to cf the tngdufs&d ssga&S s« tha basis of tha dacodsd sigass, a clock mr&l getwato uait ?5?f 
stsiSjdying s ckxS< §i§nai to said athQg&n$i darn^tiiaj^s {srstpssing unit, said Pduriar tranalam"! m% aaki dsssd- 
iiig unit, aasd data fate B&xmi&i ualfc ssid &y(>sh(f{si«a8da dataalictii uait and said data ccn&mato ar»s, ^?d. 
•■irraans 'Sjr f*ia«ging a f re^y ssr«yy sf <;Sos* si^aas <$ &a=d alack sigas! s««aratian nm to aecordancs *#ft (M^M; 

#• igf tedhanga oi ihe frsqu»ricy bsr.ds.v^. 

i:^: ^'^fflg^i^^qa^n^ division mM&mtoQ maduia?isa sxta^manicatjon spparstas acw$ng to $$im $% t 
yftmm aaid rjsceH'iiTg ^mra$u$ c<idspftoas a aiack w^s^« yaitfar dstac^i aaid aynsamRfe.!?^ s^atJaS 
1 tosn : to$ tocaivad aigria' arsd aattipas'Sas a phsaa of $a«5i dataetsd s,y«CsHro«feia§: sya^bol w&h a pfsasa at s rafarsass 
-.0gM pfapared on th« basis of a wmnt(fcxfc^®$ to said sjlaek s^gaaf gatiaratias u?"ss aa U^&l tha taqugf»cy of 
?f-a c3od< sigr-si m said rscslviir>3 spp?aatos -^}aag«Jd Se ssc^asda^c* vvifh a pfvaaa ditiarasica- 

«R#^oi!ta{' division aiulSpisK^g mo^»ia!iaa cofmiyrsfea'iafi ajjas^ias asacifdiiig fa Ostim 3S f 

^af$iii $n atefvaS batwssa adj&cans mm- sig^s of said tncsdu&tod sigoai cftangsa^ by ahat^g of am to-- 
sa s^tiansy af toa ^ocK si§rtai Is said t?anso~sisS'X!n sjsg^f stus wnd. vmmm of sski mnW signals to tosj dssoodad sfgasi 
in said daaao'ing tsiil o? said f acdivi a§ apparafes is dsteof sd, so tosf said cnsngsog oi«sns of ssid ckjck s*gaa? aa* 
quansy contmis m fraquaficy of said cioaK sisr«a! garssrafoa mt ao that amlsi>iao c-f sato ssa?iaf ssgnafs is dis- 
saived. 

4* Mi- Aa ortodgoas: ffaqaaney divisoa oxjifipiaxsng madaiatton oaawdoisafion apjssrctosa ms&tik!® to Clam M, 
wh«?«!oss::d clack sigaai Q&mmtim mii of said faoawiag aapa^atos tod^iaa a sfock signal gsT?efstorfcf cfsas^giaa 
to« toquancy by a tm ohaaga aoxsont aad a ssaaad ciock aigasS tosaoglns mit tor Uitrfiw ahas-sgiftg toa slock fra- 
qasney ay a saoand charsge atrsoafii 

<*$ M, Afs orthogonal frsqusocy division, aiultlsaxiag mo&iitftem xxm^MMm apgarafus svcofdiag to Oafm 22, tort has- 
aa!^3risiio§ a ms»i«tadn§ aaparatos {108} «or faonitoriag a sfafa of a iw»**t path and product a <S8t#el 
signsi tor cOangisg toa f?aquaf^s>' aa«d«iidia o! toesigaai tabaaansasltSad and whafala saidtraRarfilosoaapoafa:- 
tos caangss tos tt&$®m$ daftowidlh oi »s signal axsdolafad fey tia ortaoganaf frsqaam-y dlvpsO my&plsxiHg 
RKtodaiiaB #y^^a to aga»«fe«a« wish said conjol sig«af 'ft&n aaid aioaiteng apjsaraajs, 

W, M odhaga«ai ffsgiisricy division m^^ia^i..»^k^t. ' , emm«^km apaaaafoa aaaordiog to Ciasai *■;>, 
wtwsia siiid oftoogors^ ffsgoasiay division aajiSplasing atodakdsKs sysfasTt is a digifai fsadufsJlOfi sysfam tor sf 
iasisl gsawayaof c«ai : is« bsidg a quitoratufo an^liiuda a>sdaiaJSas systam, 

m d§, A iyansaassiaa sppsf ssas te as «f OssgoaaS -fm#fm® 0Mm mm$m>m s'aoduSaiad ®®em> aa«Wisia§: 

a data fats sofweustoa wft (1) tor aaswatoag: a^caa«^afy InptffMS aass into data affafisasaoi oiframa mk 



$0 



a soafrsg (21) Is? coding « sigfM &$s&«ti torn ssas d&is ra*& esm'srsissn un*t , 

«tlM» Fourier tmnafof f?s unit $A) fof \m®^r^$^f^^$femi info ai®a>mtsbssa §*§a$; 

a p^wrtij syaw insansan mit (a) fcr insafSng s. spa^ef&Bng; syn&# W» tha i*&a?$a feucia? aans- 

formod signai avary j»-acf^«f«tsp>«d §yw^ parta® 

Signal; and 

means fiSt) for 5ha«g!ftg; w input aala «wg par unit tfow ift ssfe data fats asnvsrslos .unfc changing &?i 
aftestva data p&ted -t>i said m*$Mf& s^ft^ in said ceding; «rsa, and changing a pattam of said synch? casting 
s#?nbaf addad jo the signai in said ayaot^aking symboS iffs&rSi&sfs yrat fo thareby centra! tha numbs? pf e-a-nens 
of s transmissien ssgnai ta ansnga a f ?aqna<x>' foasv^t^ c* tn« tsnsmsafon Agassi 

A wm^kmswm&ii&teFm orthogsnai iff^mm$ tite®m mM^&mnq rrM\£$i^ mmh sanitising: 

U dafo rm- $ormt®m unit (1) fix cmm^i sdepasajyaiy inpatfod data '^•«^»-araing»n#ra frsma unit 
psmtiMsd by *. prad«?a?a<insa' numbs? 8? syntsots; 

a e©Sfog Una <2T) kg ceding a signas st^sd- Som safes data rata cotwefs&fo- w$i; 

m iw&m fixam transform unitt>\) for km^m\^ ih& eocisd si§«aS info a Sme-aSs base s?g«&.i; 

a syrsanranizing syrg&fiS insertion una (S) for fossniag a aynenranismg synafcot info tha fcwarse Poster tatts- 

formad signs! fewy prsdstsmiinod symboi p«dad; 

m m%sQgon$i mtxSdte$m prsoasssng (8) fo- srSix^onatiy rnoduk-alng said synchronising Symsiesi irissdad 
s^naiiand 

nmns for changing a fraepamsy bamMdih in aesarcianea vafri ahsnga of a fraqusmr/ of a ciock ss§nai asad if? 
aafo u^m^skm appsmmmii inching sa id data m^mtm^m mil ssid coding unit, sate? invars F«^«r.. 
fcaftsfcrm mil said synchro??)^ ays^o? insarSon unil w rmm tot changing § ff«qu«^.'^^^:^pi^i, 
WpfMsa to said orSsogosiai s»dtMks« pfocsasifjg iif?jt. 

A ras«ivin$ stratus fe? an erthsgonsi bmmt%.<&Mm.mti&-®i$m rm&lmitgti ?;gnsi, so.t)pfia|^: 

an eslhsgssnai dsn^odiilaticn pxassing w%t (8) tof f acasvin^ im &rtn&q&m$ *eisjy«ncy division ft^i'iji^xing 
tnojJMia!^ sig^ai having a -bmfoMb d^sngad ey changing th* nun^sr «f cs?riars artd $fthogor»8y (S^r^M* 
iai!n§ raceivaci signai; 

a !&sariarfe-anatons5 unit ^ tmnsferming fea darnsduistad signs? is^te s ff^ysncy-sxis bssa signal;; 

a decoding unit fer daoadi^ tsa Rxjfiaf transfermeci signal; 

adSia f^itom&t^cmmtm w&i?} W &wm$®§ ^^eoodsd^nsf successive 

^syncnfpni^i^liafi d^tec&on unit {4} ter daleding a synehrsnixins, symi?oi insm the received signal aM 

a eatRi fl^BJ cfisnging a pa8«>n d s falarensa sig-sai fer «3«tacsidn of said synd^fo-nising symbol 

shtJnging m $&ic§w4mp®%& thsdsaodsd signs; inaai>3n'©cc<ling sjnil. and d'sangiog a iaking-inpennd 

«f sisis :W!?3S5fs@ni in »d «sas& rm inmss^wm^ «nit in -msssftiMm wiin the cfcangao* tha nurntesf <st 

csfrsgrs, 

A facsiviog £i,opiJf-&1uste an crihsgcsnai frsqysncy ninlMexiog swd^«d aignai, samprising: 

an nrihdpsnsi dsfnociuistion jxoc^ssing unit (§) for rms&ing. tha csftnsgonai ff scjua-ncy division muispissing 
misdufestad sig^ai .having a barowdth cnsng^c} i%.&mf$ti®. tsa mufttm »f mi'm% s;x1 sr mognnaiiy damodu- 
iating tha faceivsd signal 

a Fauria? ssnsfcf m ung {3C} ior trsnstbrming ifes da^ndufet^d signai into « fr®qmmy*®xi& tsiJse sigfini, 
a dasndins is«it <;3B) for dacocsing tne Founar trsnsfefniad aignai; 

a date rats sfw^rsa-cowef&son i»ti {?} far snnvarting tha da-sodad ssgnai into iSMCcss^ya da?s; 
a synsnmnJciatfon dst«f:tion unit (4) for daiasSng a synchny^isng syrribci ftom tna f^caivad sssnai; 
a data aos^trmste unit fer dafecting sna mat^t sf came? sinnais toom lb« Fouria?' nasssfofmed signai; and 
a cofttrs; nnii {IS^J tof pfsdncing a control signai far cJ^angi-ng a paasrn of a fofsranos signs! for defijction of 
mid aynshf&fiijing synstof, ci>ang:r!g an «8aa8ve data pariod of ina dac-cdasi sig^ai in said dacading unit, ssxi 
shangssg a tskin§-in period of ciaia asmponsrfl in said data m* iwsras-conwrsion unit whm said data cc 
vition umt ds acts i s \\ ti (*- nujvte o*<<5!fi* s> i*. cn&npect 

A rsaeivina apparatus fef « sxttiogonai fm@i^ : $iMm m$M®*Hs moti^md si§f>si, comprising: 

an orstx^s-nai danvxluiasnn pfOossaing nm^-i^-rsim^^ arthogonai frsaasncy diviaian myJtspisK^g 



a aacod ^ ynst pfi) &e*©d«5§th« ^«mstg^^mecj*^fS33; 

shirts fsts !rt¥#ss^s<sn\%:fsis« ijfs>t {?} tsr convsrfcfsg th<s d«;.o^s:: &qm\ Ngj ^esssswad&ja; 

$ synchronization detg^<sn yftii 14} fef c'«siscif!g & s^e^ron^rrsg symte^ Irtm tfig r-sassVsd ^jM; 

s <M§ so^smsaisri wmS for do$@sttfig sh®^ d s fr^sss^^^ $>sna5 o« fes fesisss 

3 dec* sgnsi gsnsrsSif^ «M &f s^iyiftg 3 c4ook s^ai to said o?fse§o?ms 4m&iiMm-t^^sf^ yni?, sssd 
FOiifig' transform boS, said coding ssrsi; md &^t& mpmm&^n im% said $^W&ikmm ««t8C#0n •.<?* ssid 
said dais a^ifmafe unit; and 

s«es«a. ehsnsmg a frequency of the <ssck signs!-*** sa& dtofte-wf^-Qenmtim ursi in wmtimm wife 
detection of the dwp e? the ?r©q«ancy 
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